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K i ft W ^ * T ^ 

5 & ft # m 

jk y ^ ^ ^ k , * ^ <d £ n 5> {b ^ in m * m *t s a» 
o^j^^^iwi^rs/c^fc. $j ^ <d m m m ^ -e * m & ie s ft #f 7 n — 

10 

* Jt ft « 

— & 6<j # w m ft m m -c »* , au ^ *f & <z> « 14 & 4 * > it l fc & , £ 

15 h/K±, # R * *f « W J* n/z«CMt5, 

Dl^iifc'f ty3fi«©tf - * ( ^ >- t° — ^ ) «»5,ft5. r o J; 5 
t , *4 £ ^ > -ft l fc, i^ffts r. i ^Ms'iP^^o 

o >r * & , # * ft ^ t <d ffi m x v mm ft m i- , ±!& ^tcmm^ 
r t &Ms n+l t b^^o w ^ ct o \c, ? I/?* j±mwAftVfmwix*te^ 

25 (1®, 2J£, n©) ft? «l £ -£ , #l£Pi-C£/&Lfc-f 

a-^«£>«s&&##r-r5 (ms 2 , ms 3 , Ms n+1 ) 0 

( l ) ^fA^tr^Ii^fl^lfigoli^ifwS^, MS 2 ^- 
Vr-$- Z m^m.^ * > £MS l K & ft & 4 ^ t° — ^^blfttSBi, 3£ 
ty^-^©)ll^ ( 0iJ x. Wt , 36 ^ Jb i <M£ a f*i <z? >f 
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i^ft>t LTIKLT, MM. ft * ft *f (MS 2 ) -f * , 
f-^f > h ( Data Dependent ) £- ^" ~t 5 Q 

(2) FinniganthS!©^ ty h7 y^SKfi^1>fgl-Cli, MS 2 # 

ffi ir & m <d m ^ * > & mUz. & n & ^ * ^ t° ~ ? b miRi- z> m . ^ 

5 -if L fc « 4 *ff|?*r it ro/zM££fO^ ^- >- ® £ , ^ ^ ^" 

<tLTjl^|H]j®-f-6, jfJ'i-S.yf'ffXf/l'—itaZ' ( Dynamic 
Exclusion) ^ £: H x. T V -5 0 

(3) mfc^ntz^ *^mt$imm&4 j-^moi-gLmtDrnTE^m 

tS^^DfJt LTtt, ^ f*F 3t i$c 1 , 2&mifbtiZ> 0 
10 4#fF3t^l 4#^2001-249114-^^# 

4#fF^Cg^2 #|H!3plO-142196-i§-4*$R 

n Jc tfc 1 X fi . 1 15: @ tf> ^ ^ ^ h/i-^'— ^(^KD^m^j^t 0 — ^ i: 
ttii:tSt5^tyl©2g|©X'<^ h/u^ — * £ ^ — * ^< — 

# W ;£ if; 2 -e j± , #i£f$?MJ ^ *s v> x . it^l^»ttAfel^ 

H^a-X ^" y ^ y — > 7 ^ 5? y V ^ M 62^ ( 1990^ ) 
25 531-540*R (Reviews of Modern Physics, Vol. 62 (1990) pp531-540) 

H^y^oS^ftfllfiE^Brffilll&^i 5 H] td ^ -T 0 lll^ty h7 

y 7° f4 „ - 06D^> K -V y ^fmmt— o©!) > m H <b fH fife £ tl 
5, ^LT, r^^<Dm@t-i^MI^«J±^Rl^Pt-Sr<ir(c:J:«9, m 
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K X V s & tH £ ti Z> 4 * s <D ft * £ ^ t? # 5 0 £ , HS^^-/l^ 
5 En*Di"S-i:{-«t«5, ««©^^«pmi3V^T*t*|c#t>f^->S: ~ Hk tc 6*3 

4 tz. *IS^fF3f§Re. 34000# fd IE « <D X 0 \Z. , Eli^tV 
10 ^ttt^y7ASi^Uf (MS/MS) Srt?5 - fcjPtti. rO^SX* 

flf^F^tfW^^^ufc^te l #:St4##f<z>iKrte:fT;b*i3 t>ro-eii*^ 0 

i^P^^So £l±©jftf^i:J: 9, if^f (CID: 
15 Collision Induced Dissociation) lZ X Z> fflffl. 4 3r > {~7 =7 9* * V h 
^" ^ ) *S ^ fife $ tL , ^©77^^h^ty^ft^«f ( 9 IS f A 

if a # #f ) -t % - t iz. x y , 77?*>hs~?ts<nmm&&:j£i-z>z. 

HK-tSo r 3fcT . CIDSrife $ ft ^SfSa-flf ( 1 

W) Srfrv^ ^^^'^Sa^-W (MS/MS, fcSVMi, 2^®*^-W) 

1t|Ol|l^tyl;JffU5^5?>7Alt^tf (MSn) tffK 

* r , * is , 9 s * ? n (o m m m ta m m , Kft^wfe^^ffl^nx 

V^5c T^-y^^7J/l- <7-$^hy— ^ 73t ( 2001 ^ ) ^ 
25 5683-56903^ (Analytical Chemistry, Vol. 73 (2001) pp5683-5690) 

tc ti s *s 3 y h # s m m t n ti tt -s ft m m a* ie s $ ti x ^ 5 . r. <d # & 

-C , * ^^^WSrW^JH^LTBitiLfc^^^ K » & m & Wi ft 9 n ^ 
^77 -e IL, # it If > 7" A- £ H S S v h 7 ^Si^lfll 
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-e & m & ft v ^ * > * K <d Is) ^ £ f? b o ^^^KS-e-^oais^^^ 
#5. ^ , m «c * o ^ ^77T-^f Ltl^yf Kis^il;^ 

5 A ^tl 5 : H ! fc 5 „ * r "C » #f ( Data-dependent 

analysis) i ^ ^ S 1^ Vf^^tf t o t ^ 5. BP *b , # 

cj h^^^-c^itt^ixs^ni-y-^^/KD^^ k «b a* i &mm<D * — y 
~-c$><9, — & \z & > j* k vr & i&-r ^ t & z z * Ti- > I* s mm 
& t* icmiz z ti z> o ^^#^tff<^is^{-'b^#-r5^, >r a- > & s 

( lcq ) <7> a a? * n 

( www. thermo. c om/eThermo/CMA/PDFs / Ar t i c 1 e s/ar t i c 1 esFi 1 e_ 109 1 8 

. pdf ) \z. (4 , y 4 -r ^ y ? - j ? * ? ;i< — v a mm (D mm & & z> o 

15 ftVf&mtb'tZWUz.^ ? > t> J* m A ft Vf L tc < ts: m m ft * > 

frh ft-r - t & w ti -e fc s „ r co^ig & ffl ^ s (4 , fr-tcw&m 

£ iS # (DWMftffi *ft^ , ^tB^ti^^ ty©fi^^£f5o 

st jk j£ s a* , c: <z> ^ i- y ^ h m ie ft $ fc ^- > * 7* - * # 
#7>'#f (^^x^ffft^tff) ro*t*i>?)^tt^n©-efc5 0 

3§ K <Z5 * 

25 ( 1 ) rt*©ftfj <7> ( 1 ) ^ i" — 9 7* -i > f > h ( Data 
Dependent ) ttlflg T? tt , #ftlc:3§5l1-£^£jJC, t ^tt , M & fC (±3 * 

fcias^^yf Kiittt, * ^ l t i+ $j i- 5 ^ #g ^ ^ ^ 0 - ti 
« , tf au Nf ^ s|s|. co & \- o & # ^ o - ti $ x* « % ^ & k ^ ^ -r § 
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m & -b iz ft w £ n -c # # . 4* m , ^nef/it'ai/iiei 

C7)5r^K:^fTLT<5<t#X.fb*l5 0 X — ^X^^^X^M Data 
Dependent ) #£ J; 5 i , I 6 I ^P* II ;? > 7 A »f t 5 

r <t (4 ffl js -e fe 6 o 

5 (2) I" ^ jfc © & flf j (7) (2) t / 'f t ? y ^ >f ^ ^ ^ - ^3 

^ ( Dynamic Exclusion ) fflt m TM4 , a - f *S f ftffill L fc f i*f « 
ffiTJfc m/z IiRfo^^>li^^Sr> SC**f«ffitt; m/z fit id «t o T 

W^LTv^^.ftMIf Ik m/z fitasiRic-efc.-f^x^sts^c m 
j ^^5^z^^^a-r^->ffi(d^LT'b[wi#t-, ms 2 ^#t © ^ - y ^ hfa 

# > k° — ^ <D © 4 *f M ffi it m/z i± * * ^ ^ h s^fa hW h faX 

fe 5 a* , st^tsitit m/z fit a* £j ^ -r 5 o -e fit ft < % =§- >r * > t° 
- ^ © fa m z , mmm m «^wst5^si j *5, rot^, r © 
15 # ^ ^- > t° - * cd flB z , itt m & , $j ^ 4 s © ^ b# p«i -e if tb -r s 

M IE *Sr fF 1 X 2 (C *3 V * T % M S n x — 9 ft #f \z. f4 „ 5* — * — * 

* t © fia t- =t •? . %f7£-(3->m<Dm7E&mMirz> 0 mm^mRxi2 

Hfc^ff), x — — _b © 3£ ^Hit N SC * *t ffi ^ It m/z It'fc 

^ > (z=i) t i^x \,^ti 0 ^ tz , usftvtfa b m&Mnffi it m/z © 
ft w % *• m u^/i^ofc, 

25 (3) Fi^ilt57?yfiSt^KH, 7? yt©i 

1^2 OttSh *T f£ ft T 5 7 ®? SB ¥\(Om fi 2 0 K t> ft 5 0 £ ft 
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i^a* , ± # ft ^< y ^ Fmtftzts miSLfti?—?&m<Dj?&m*:-rzo 

^ ^ h/H:t4ii5ffi[a«:lfSlitffiffl Ik (D ft Vt & (D m 7£ . MS 
. & iiii <£> ~> 3 y b # ^ ft Vt ft if "0 3*J 3§ # a* # ^ , << Or > 9fi 

ft aM& < ? ^ ^ ^wmftVr *n-r ^ t ^ -c # & v w > a* # & -r s 

ty©*^«ft5r tiSfc5tftT?ib5 0 & i£ (£> y -J- 5! y Z • 
^ ^ yu — 5? a # ^ 2& & <£> fit , 5> #r *f & <b 6 & H ifi ft v > ^ Sf ^ ^ 

20 £> 5 0 

W _h i «9 * IB fi , l Ik W Aft Vr wi ic ft Vr M & 4 * ^ , ^fcfi^W 

1J- > :?OMc: o r # tff IB * >^'^@*^tff^SW^ @ »it5. 
JS (1) - (3) £ ft * 5 fc #> , 3EE {- W T (l) - (5) (D^& 

zum\^, * — v << * > & n- 1 m ft ii l , t i^if LT#f,iifc 

-r * * ^ ^ h (MS n ) £r , $'J £ <D P# Pel ft S 3g ft #f L , #: <£> 5> W 
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( 1 ) t X * ^ * h A- ( MS") 1^ It 5 # 'f tVf-^II^LT, ffi 
it lc |5j {5: ft: t° - ^ 5 tf> £ ¥U S -f 5 o 

( 2 ) [i] & ft t° - * m ^ $ ti m & , ^tefrtf-^rawraR8i/z^p>, 

5 Ofll mfvi S <5 £ , ^ * » 3£ $ >T * ^ « i: — Sc -T S 36* * *u 

(3) Wm.ttm&W.<DwiWi^WLW-? v ^ V If 7 7 J — (LC) tfS |£ g £ 
titi/>5»^, Sit m *spi:-cfe5iS||/j:5*j|S:Kfo^*ya 

sr e s'j -f s & , ic<Di%nmm ( y ^ > ~> a ^ * -r a ) t , *j « w 

10 tffl^So 

( 4 ) «g ^ & * & $ -t± & ^ a . -mmj££titL^zf°? wtiz-mm 

^ ^^ArtB&tfJrtgB^ — ^ — ^.{c^^rt -v- ^ ^ ^ 

h (MS n ) tcio(tS^--r^-vt 0 — ^CMLT, — Sc-rs^S^SriSS 
15 ft *J £ -f 5 „ 

(1) ftVrnm m ffivvm<D ? — * & umzti tz m — <r> ? ~ ? — * t , 

;H T ft ^ # #r *t "C & v W * ^ £ , t> U< li#W*J-&45S*&fl.4&K<z> 
x — ^sJS|B»$*LfcSB2 <£> ^ — * — * o x — ? ^-ttS^UrS 

( 2 ) * fc f4 , l^it^tffof x% a»o»«#^£©«£Wje*?« 
(cid) tt i? £ zmmi&URxfMm'f * > <Dn*ftVr (^vtai 

^ -< - ^ M y x h$tufc^«f*t*>f^-^«rilRL % ft >f > 



7 



# ^1 t£ <b * 6 o 

(3) £ b fc: , < 1 ) t (2) ^t^^b^fcf fiSci LTt)^^il\ 

5 

m b ^ m * & & w 

a<z)^tLrc>iniii&ig|-cfeSo 
gs 2 ei w: . * 51 w <n m - si m m ^ «t s m a # *? ^ - 9 * ft- iy -r a sr 

4 HI f4 , *mm<0 . ft SB 7* — ^-< — X g»tfJ©^ll*lt©tB& 
Hi -c fe <5 o 

15 5 EM4 , Jfmm<D , I*) gfl 7 — ^ -< — ^*&iWF*3^©«tPlSlgl-Cfc5o 

^ 6 m {4 . *mw<D , i^ms: t° — ^w^^irtt©si§i-cfc5 0 

$g 7 HI f4 , *f 5^©, |^ flc fc° — ^ JpJ j£ #i S *5 (t 5 , if ^ m & tie 

^ij ^ m n <d m m§ m -c & s 0 
% 8 in f4 , # * w <z> , m tie t° - * *u 36 m k *5 (t , mm. if * 
20 jk©j|[ajaeo«i&Bi-e*>s. 

% 9 AEI f4 x tftrt©75;820i©a!l** 1 Xtf, 37° ^ K 

-^^^^*^mSt>**^(^{4tiet°-^*iJ^J§^0«tl»&lllT*fo-5o 
25 » 1 0 HU4 , 3§ !»3 O , IWIte # k° — ^lf^l©^f #t° 

ll lBli, * « W © , * l HI , m l 2 HI , il 3i, 1141, 

12 oic^t^i^, w * # w ft $y * ^ ii ^ ii t- s ^ <7) 
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mi 2 H (4 , *liWlZ^ti(C iSlt^tlf 7 P-©gf)*IJ^ 

MScoMin§ii|-efoa 0 

mi 5llt If * Ifr (c j£ c fc, ^<i*f-^3iS^f/^-yS: 

10 bs in x* &> s o 

mi 7BB, *mw<Dm*mmmizisrt z> ^ ? a sc a # #f ©s 

mi siii, * 3§ <z> m -b m #i *j ft s , m — <Dm/zm&ft^m 

15 mi 9 014, A ^16« tcisitS, 1^ # 111 B# <D , <D 

12 0 HI (4 , *HW©IAHl^lc J;5f t^W7 n-©|H^ 

«kao«EiB&iii-efeSo 

12 1 HI (4 , *li©I + HS0iJIIfc(j5, ftW^yf^f i^Hf 
20 ? y hil^^m^HT'feSo 

<£> US ft 11 X & 6 o 

12 3@b, *mw<Dm + — mi&miz £ 2> , m&fttit is * *r 
<d fit ib§ in -e fe s o 

25 i2 4 in f± , *mm <Dm-\- = nmmic x z> , nA^Vr ^ * ^ j»±& 
<d m is m -c & z> 0 

12 511(4, *5SW©|g + gg^j6S^JlcJ;5, f i^tff ->^r 
<D HE B& HI T? fe 5 o 
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m 2 7 ma. ^ mm <d m + ^.mmm ^ is n z> , rtSBf-^^-^o 
m 2 8 ea i± , *«^o^ tmtwi^its^ ft*##rx-^cD 

5 qualityffffi CD 8E jg: HIT* fo -5 „ 

12 9Bli, * 3§ P^ cd + A II FHc & it -5 , rtSRx-*'* — *ff> 

10 »3lHtt.*3SW©» + -b|llfe«ytCi3»tS, MS 2 x - * t MS" (n 

^ 3) x — ? <d fin w &±m v> m & m x* & & 0 
v> ?t =f — * <d ^jd % to a cd m & m -e *> 5 „ 

US 3 3 014, *^BJcD^ + ^HJ£0iJ^ioit5, 1ii5:cD^^^^^ h 

15 )\> — $ cd to % to m 3k w & it cd ffl & m t? fc 5 o 

f? 3 4 HI (4 . *38H©&-+mS0H-J:S, HrM£ & t° - ^ & i* cd 

/ t y h t° y t? t°— ^3^^ — cD^n^toa<DM^iiiT-fo5o 

13 5Ainf4. i& & ^ & & ? > ? n mffi & £ v ? > ? m m 

p — cd ilt ^ HI T- -5 o 

20 m 3 5 bhi {4 % *mw<Dm- + -.nmffliz.iotf z> ? wm #f *s 

itf^ > ^° ^ I H t © 7 a — cd «{ ^ in -5 o 

13 6 HH4 . *ISPJcD^- + -|liife0iJ{c:io(t5^^xAtoaW^7 

25 ^3 8 HI 14 , ^^0^cD^-+H^m0iJfc:*3{4 5^^xAtoS^J^7 

n — HI -C 5 o 

313 9HH4. *|gP^cD^z: + E||*fe^J}cjo{4S">^xAtoS*iJ^7 
d - HI -C *> 5 o 

^ 4 0 HI (4 , * HI PJ1 cd m — + 31 m M M K is ft 5 t° - ^ m cd M jg; HI T* 
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to <5 o 

D — I t 5 o 

p — m -e o 



io m 



4 silt * i§ w co ^ — m m m *d n & m m m & m * m -rm -c & 



% 4 6111(4. *%PJ©-^iil:i^< fi^f ->7r A©->^r 

14 711 (4. * 3§ i?g co SU <Z> — mMMKm^<nAft$ri/X^J»(Dft 
15 #f 7 D — CO ffl a 

m 4 8 in (4 . * is <D £ h ic gu co - ^ m 0ij \z. m -5 < k a # w ~> * ^ 

A CO 5> #f :7 a — CD 0tj 0 

^ 4 9 si (4 , *mwco z t>K-£itm<D — nmw\zm'5<'stxftVris 
20 m 5 on (4. *mw<Dm<7> — nmm^m^ < WAftVf^ j±<D'm 

15 1 II 14 . y = T h 7 y -f & m <^ fc * 3§ 91 CO glj CD — HI 01J S <5 

< ®*^tff->^xi.coiie^^c[ii 0 

25 CO-HJ^0iJ^S^<S*5>#fv / ^7AcO^g«^clH o 

i5 4iit -r >> m (- mald i ^ m tz ^ m m <d — m m m ^ m -5 < 
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^5 5iii, ^ * > m. izmaldi & m tz & m W <D %\ <D — MMM & 
-5 < mmtttir > * *t a (DmwMj&m 0 

I 5 6 I 14 , J * > U \Z. MALDI £ ffl ^ fc * 31 93 <D £ b S'J <D — H ffi 
« £ <3 < K*^^^^^A(D^g«^|ll 0 
5 f& 5 7E1 {4, #*W»£bfc:8U»-0&ffi0JKg<5<«ft#tFfS'*7 i 

15 8 II f± , * |g m <D £ b £ gij <D - H J£ ft| tc: S -5 < §f 4 # #f 5" 

5 9 HI t4 % *58W©$e>t*fe9Jo-*16«fiJ^aE<5<ft*^*f^ 

10 A J; !J#blXfcIl^^^ h/K7)0iJ o 

^6 o m tt > h fi n -r > h7 y^rorasefliroWriBBlo 

15 *-0*t«to^TRWt5. 110 14, # 3§ <7) f? - <D 

* x A 19}' *5 ^ T IfSiJ £ *x fc 7 s — * X th 5 . SCS7>#f £lfil9-Cfi, # 

1 1 k x . mitrnmiz z <o & y *<zf<7- h~ ojzz z iz#M $ # * ? u 

^ b if 9 7 4 - (GC) XI4'g*^ ov h^ 7 7^- (LC) C4 9 

urn \^t'M^ <d ^-r 0 ^^->{t:^i2T--r 
^s^5o r. r -e % mtz4 * > sc s , ziz 4 * xd m n m w x & & 0 

£ tbfc * > (4 „ ^ ^-^^tt5SBl4-e^tB $ tt, t 1 '— * 
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SC * # #f 2f j£ {:£ , ^f^-f tyfb LT^©t t5)tt5^i£ (M 
S^Wfe) ^^<7)t^f4-r^-> ( * ^ 1' ) £ If * jS ift L , ^ *l £ 

nmffiit&no^ * ^ (tu.iE-f^->-) £ is *r l , Mi-, ^ (omm^ * 
mm - 9£&&m&&&\zn ? cms") o*<9 s * 

10 7Gt?fc5«**4»0&«<afC*#$fr#;fc£^JX*^^N,rU7 f --;? (MS 1 ) 

# *t >f * yofi^lff - * (ms 2 ) £- ft »J i js 2 f-^©? 

# #f T~ - 9 (MS 3 ) ^H-itSiv^ofcJ: MM-mm;ft$f&^& 
15 *T 9 ( MS n (n ^ 3) ) „ Pt l£ Is , ^fifftuO^MT&SitfjlEft: 

i t* fe 5 „ h m m w <n m m it n & m m tz s « ^ , * ts <d #t ^ -e 
20 o ^ y 7 r — # * t m m z it x mm z it z> m mmm (collision 

Induced Dissociation) fe^Iffl Lfcl^Co^t a It 5 n W ^ M 
ItS^CIi, — y <? A # ^ ft if <D <p # r *s & s t ft 5 & , I2i 
(C ^ i~ J; 9 t> : »I^^?^ii--5 7t^C0=i y v=3 > -fc /l^ (collision 
cell)l3At LT, W*#W&l3£te»iJ{::t£ttTV^5l&^t>fc5as % K 

f[ ^ 31 $f ( Electron Capture Dissociation) Irlffl LTt^V\ 



fe$r^i- 0 K^^^^SfcoffA^W^^TrfcSMsMc&tf-S^^y h 
^©fi*?), £ <b i- . fi^Kft5^-yy F ( ^ W 2j- ^ ) 

5 <DHN,ig-r^->jitRB#-e'b, 1^1 m d , m i<^*&& <d ^ * > t° — 

tlX # fc c r » J: ^ft^VfAf i^*f©7n - CD £ »j $IJ 3£ jfe TM± , 
0H x. < fc* 3N- j6S ^ > ^ if m. <D m & . # 4 fc % m "f S * ^ y © & 

a ( ^ u# |8] ) #s , fj- $j $ ti it ms 1 <d # 4 * > t° — y o fit i — ifc -r -5 

^Sa^flHL, fJltS^J^T, 1+ m (D m B# m (^JtlJ, 100msec, 
15 10msec, 5msec, lms ec CO V > -f (75 B# ^ |*| ) f^© ^ yf^f i^f 

z> i? > ^ m a & m t- tf ay • iri ^ u , ^h-S'Jco^cao^^^^kco^ 

y< if W t Lt, ^ * it £ $ jx fc ^ s< if w a co r 5 y it SB n \c M l % 
ft5„ rco^. 3- — if 3*^- — if ^ *b Xts bfc, bu^S 

mix mm tc m itm m co mm ^ m x , r * j mcommcoitjj & 

vSriitRL/c ^y/^f©7? / m SB ?'J 33 x. Z> m Wr <D # {K £ 

25 it, r 5 / r is m \z. r fv *e =. >- ( r k ^ v% « . y ^ > ( k ) ^ 

^oc*igil:fe^$tLt^57 $ / H i: co RI co "8* # Sir 
$ n 5 o fit, #J * t L T , R X {4 K CO C 5fc *£ 7° a ]) ^ ( p ) 

K©#ti Lt, C*S©75/»l4RXI4Ki:ft9, ^ 
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5 m ^ £ l& ^ X (2 % N*a©7^; ;Hl±Ptli^t^t\ :o±3/j: 
§1 Wf /u — ^ W: , iiftlll:j;otl/j:5 0 *8 ft $J »r © 0iJ fc L X . ? v 

5 fc FU^p fc* >- £ h y ^^y^iiftLfc^Cli, _h 15 

o h y > ^ » * *s ft cd m m & — /iste m <s v * -c , *m \z & $ ti & 22 

So^^f KO^^t^f jg^tiSo r©i *H{k»*©9IWf/u — 

/HieCf:, Wi^^f KSritUL, ^tti^tb/c^^^^Ktc^U, 

10 rr-e, i3Bit^t, a?)^ ^ \-tm ^ f t-^^ l ^ ^ t 

LT, _h ffl <D J; 9 {d >|f fct} b fc , ^--Ifit^cD^v^^M**^^^^ 
K^t>^f5^ Wt\z.*: (D%f>&T' — ? (ffiiSt^. L C © y f V •> 
a y^-r Af-^^fetiii'y r>-> 3 y^'f Af - ^ ^ F*9 SB x — 

* — * io^»#ft £ tLT </> 5 & ,#f-$j £ nit 9 ©ms't - * & mm 

15 flUIL, rtaf-^^-^ locofem^ — ? fcfc3»*-e-§fcb-c^ 

5 fc* 5 <DjBJ^£ T*<Z)2piiB#^ 1*3 (#*Jx(i\ 100msec, 10msec, 

5msec, lmsecCO T <£> B# fSJ t*3 ) I'tfL^ F*3 pB — ^ ^ — ^ 1 0 CD 

— * & -5 IS & 't? — ifi: b T ft -r > a <£> fc° — ? (D o ~h . 3& 
^<E>;i5^JliK:&<D ^ ^ x # #r "C 5MS 2 C7)^^ 3" > fc LTIjR L , 
20 ^n$r«?^|bT#btL/cjii?^|^^->^®*^W-t-5 MS 2 # #r izm &„ 

r c -e , m x. t£ , ms 1 t* — * tc a 51 b tr — ^ a* ^ x §p 7* — * ^ — 

^KXDteiMx — * fc*)S«ft-e— ffcL^^-a-tt, MS 2 fttif<DM4 & >- 
HTSStSf - ^^SS^fc^J^b, ^(D^fffcUT, MS 2 ^#HC 

ii * -r , ms 1 ^ w <o t+ ao k g m w m it tr . % o t , * ^% ^ ± n « , 

25 # * fc 31 31 -T 5 * ^ * W — « W- 90 • mfeLtLf^stf'g&^rtbm 



ft ffi <D * - ? >y h k ft Z & m < t£ Z o o £ 9 , i£ & <D X 0 Id , 

m & m. >r * is & f & * > x a ^ #r -r -s -g- k jt -< ; #mmmi~ x n 
5 r % & m ^ z ? > ? m ~ m a m • mfe Ltz? > ? w&te 

<D-i 7°^ K £ L a* % ^5|i^f J; 5 — S > MS" ( n ^ 2) 5* #T 

^itfc^.tyi ( ^ -/ h'^mm^mmmmn^^y^- k ^ ^ 

^rt^f-^^-^iot^iftLT, y -r x^^^j©^ > ^ a If s # 
w (Ms n ) &mm-t z> ^ t t ft z o y^x^^a^fti^^y 
@ m f4 , a-f ^^tomi txt>^< , ^ I* ii v $j ^ x x 

b m 7£ $ ti fc t> <D £- ft g|5 f - ^ -< - * io }c j»J S Sb \c ^ l 

15 T <b & V^o 

- - T*, ^--ifA^7Sl5l8^T, ^-If'fi, ?NHfc Bf f?f « US O ftH , ISI 

iiLfct°~ ? miz m m*? , ft^^~ ^ ^ — * <t <d -g- • it <d 

^^tto^-te^P^fp^— ^ — ^ ^ o bs, • ^itfcitSr - ^ — ffc: 

20 r b a* a c 

* H jfe 0ij t? , ^#>, rl« ^ ^ }t ^-f 5 ^- 

©#ttf-^ ^ Lt, If fi *f « # )t m/z TMi ft < , If 4 ISc £ ffl 5 C 

b b-r z> * F^jfi5x-^-<-^io(D^^x-^ tBe^-rs^tt^ 

— ^ t LTfi*fif It m/z% mm-fZb, m/zt ^ — ffc L , ^ ^ 
t5f-nLt«ii m £ flj ffl 1" tb ti\ m/zfif a* - ifc L , ^ ;t > « 

(Dwmm m , «^ z a* n ft s >r * ^ « t ws S'J -t- # , «t osidgic^ 



m (sit m & m o X' , mm z m/ z fit # ^ & 5 ^ ^ 

* i&c in 7^ |b] c ffi iS: z ©S/iSt)©!*^©^ tyii Lt, * ^ x 

m^liitfcijs l c© y f y-> a > ? ^ j± — ? h . ftMy*— ? 

#>«»fl:^&<jt!fe«{::<fc 9 l 7 A-©tf tEf ©¥i^t;i^ 
10 & 5 fc #> N * 7 A tB t < S B# (Ur^i/g sfe ^ fi , 

# b# ) n /j; 5 „ ro^srfijffiur, nmm ra ^^Cf, A ft 
s^tvti^tt, <t ^ «i it ^ ft ¥ ft ft ft m * n ti * Lcoy^ 
y>3>^^^is/j;!), e -r 2) r i a* «r ie t * s 0 t£ o -c , * n 
MMic x z> t , f it^L c© y fy^ 3 ^^^a^cdj; <o ^ ir^m 

15 ^#^t#5r-^tl^^t, BfeVMi. m 7£ 4 s fa /£ L 7b -r ' 

©*©5)-*ffS:W*»*^*16"T?#, 1 1 89 <£> M & M < . — If # * #> 5 

20 fC , MS n ( n ^ 2) 5>«f*-CltJfibfc>r^-^« ( ^< ^ h' M 

e * i£ m % as & sc m m m m it m/z , Lc©§jtnFi r> -r^-v 

3S ft . ^ff^ft^^^ttf-^ t Ltl|l)$ix5 0 H t\ film 

MU If * m m £ «f as 1" 5 Bg # as u /c * y I © t° - ^ ^ f£ flc t° — 

# «f ^ # £ i* * st^*fgt©i^^# (ffin-<DPnAp«/±jg^ 

# «f - * ^ ^ * ft if ) ^ , ii^tyintLtli^fc^yT 

A^tffMS" (n^2) ©n©f , $J^0H#^i£JlLf;:LCj£<^f;iGC(7>;*/ 
7A#f4t*tifc5 0 ^ O fdl , LCslcl/WiGC0>*gj&^l/Mi;&»tBJt 
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MADL I ^y|?:ffl^5I§©^|[/u - M£ *5 3 * <tf y M£ M ^ 
S2)^tfr©^-^''7 h ^ LT0If5A\ ^VMi, MS n (nS 2) 5} #r <Z> 

tt^t^^^rtSi Lt« W*sHSrjr*#*rSW;:A*tB#SfcvWiA*t$ 
-frS^Hut-l^^t-Sir^^b/c^^, -T^-^h^s/^ (^22blU) ^ 
y - T h y y -7 (^24bEl) ©J;5i:, 4 * > 1% sb & ^Ift^Mm & m 
15 it^SI^^ >f V ^ ^fg at) iA^gfl (d Alt * it 5 1^ fc . 

fcvW*^««:#i*#ai£**Mab«ffi&fiJ^;!ni^afcir ( Ji? 22b 
H ^ fi? 24 b m K -Y^^iBfc&^lfin;: h 7 y 7 £ frite £ 5l:t54 

rjt*^« : *^'f'^-^SrA*t$*5»l, X fit * At+^-arSl^Hui' 

(OS ^ fe^^n/c^ttT-'-^cb-ifcLfc^^^®^, MS n (n^2) 
25 # W <E> * - y y h £ L T ID jg-f 5 , 5fc VM4 , MS n (n^ 2) # tff <Z5 * - 
y?hHt«3felSt5^, ^ ^ f± , SfS^flr^f-^^^^A^ 



ft fc U- >- ^ ^ j& (4 , W ^" ^ ft (4 yt^it^) I2lz.mx ts ti , ^ u ? 

5 f * i' {fc ft K «fc 9 . Iftt^tvtf^^S. ^^$nfc^^^-f 
^->(±, JNB7L3iJ;t)||»j^«lfP32^aj[A$^5 0 £ «b lc x £b ?L33J;<9 

h 9 y ^ 20 « % « ie a* n ^ & m as 36 j: <o mm zti, wmmmzf- 

10 <fc 9 4*^ h *7 -y ^ 20 <D <b iz. & > h y y 7° £ ti -5 0 

-f f h 7 s/ ^20(31 h7 -y :7° £ -fr < ^V>^ t> ( # *r *f £ fl* f 

-r^->«i^gp35(c:#mii^ — /^^^ffi^tb^vN^-a-^^, 

15 h 7 y ^20T-^ ^ << * > £ * m # fcH * if J; !) i ^ L , * n u 

ft(D4 * > * h7 yT'tSSiaftSJEiW ty h 7 y ^ 20 td $ 

^ld^^$tL,f!lttB#P^M^4^Wtf2lo^^->iDiS^38^^A$n 

^ ,v *e — ^ & 5 * t* ap ig -r z> o *p ii $ tt & #t * > f± v -? ^ ? ? 

-39 k: «t «j mm <nm^E ft » x^w^'-iRf$nt, ^(±5^40T-^ 
m$nS o -r^->'APiSlFP38^b^l±S^40(cS5^^-^*ft,iI^^$(4 — 

^•cfeU. -< tyilgii'f ty©m/ z (K*/«$f3£) *s*#vMiif 

(MS 1 ) 2&ft*##f (MS 2 ) ©^jfet-f-S'f^^Oft^llR 



20izmA £ ft 5 4 * ls(K> * A* h 2 & «ft##T (MS 2 ) (75 *t g» t f -5 -< 
> f£ it £ iji Jig (7>f yi/- ->3>) ir^tzib^mm^m&^^^r^ 

b 9 y zf20kz. m m-r z tz. #> , ft ^musb (x — * mjssis 15) m m m. 
*W36»j:»**stti £ tL^o j£»t>r a- > & ciD/i if -ewHt-r s 

tL, ||Lf:77^^ > h-f^->7)W^-> h 7 s'^20^4fi!cSixS o 
7 7 ^ ^ > h >f * >(i , *»W<c*t-J:«P*r^t-lft^$tL, fr HQ 
MW*5^ ; frft21(D'f^-^APig^38(-^A$tLSo * ^ & U 38 -C tt „ 

10 EE £ PP Jp L , afrtfc^^-^SrW^roaihai^^^ — fc: 5 * "T? ill iS i~ 
5 0 JPit^fLfcM^^-T^-^fiy 7 u * * — 39 «fc <9$Jiit<7)^M2r^: 
it, ttJ^40T*^ |±1 £ tb 5 o &m«40<abb;ftfiW«*Q.3$|5(7 f — 
3 SB 1 5) m i* A S *L , -r^->-^t±i^P^(C^^V^T^^->rom/z ^ * 3^ 
£ *l 5 <> roieit-UT. 22feK*^«f3i^^-t-5 0 — j£ & <z> ffi $fc H£ 

15 <ssc # it $ ti tc 2 hk ft * # w at * w * > h: . * <d m % m®. m « ^ , m # 

t y h 7 y 7 p 20icii, Htft'fty h7 y^oftb!)!:, H 44 m 
i ? ^ili*-^^bi(i!c$ti5 y =-T h 7 y ^° 2 2 £r #3 v ^ 

20 i^^ofifttBSr^r-t-s^, — an- h7 s/^T-ts^r^-^os^te^n^-a: 

5:ti5Tf 5^i!«t«n?fc5. !l-7^7 7/ tlt 5^ «f at fl> 
>f rf- X £ Rfc £: L , 5>Wat^<b-r?)-r^-^{i h^yT'-CtSiiiJSIJfcWJEE 

en an -r s o 

* . f& 45 life ^ i" «fc 3 »C . ®*^Wftf4Kfi@-r^-> F7 7/1 

25 ft 5> tff it /c it \z. -r 5 z. t i> m x* fc a o mw? * v ? j ? & t° <d m 

tft^-f tyctt^^^o ^^c$tbfc5RflE^-f^-^tt. ?L 3 1 J; 9 
MH]^mifP32^#A $ ft 5 o JNB7L33 «t 9 Si JI^SB34{i|9:« $ 

tifc^^->^i^^35^iliiL. -r^->h7-y7°20iCjgA$ttS o -< ^ 



b 7 ? y 2oiz a m m & m j± & m m mm £ <o m & £ ft , 4 * > v ? ? 

^20©^^^tM*t^ h 7 v -f £ ft & 0 4 * > h7-^20l: 

^ £ <fc V > ^ ^y©m/z tj£ C h 7 7° 20 £ «9 # tB £ *b , 

& tu&4o-ctfc as $ ft 5 o j& j±}^4o<d ttj ^ lira « *D; a ifu * a $ tt, -r 
^■ytttJBtFflct M*>«m/z ^ft^ ( i & f? * ft #f ) t5:i 
as "T? * 5 . $ 2ft»i^«fSrtT5 wi ?R f? IW ft 

# « , K fi ffi J£ 14 is v > as , % s as /h s ft -e # . it^^&^flfasprtg 

"C* 5 o 

^±<7>ffl43, 44, 45HI ^ * *L 7c HJg 0»J *S l/> T « , tf $R *& S fa 

h (D&m&stn x mm&nmfa h (D-mmmmm^^m-r & r. £ »c «t 

20 * 7c % LC©§j^SfF B lrli, ft" $J & fcl ^ ^ & ft i" 5 pT fig t£ as 5 

«> . K m . It K F*3 g& - * - * ♦& m £ ft X ^ S , '>4< Hi 

««^_h(D^^#®^^^L, z (D m m m k <d i%n m m t . mm com 
A^ffMs" (n^2) <D*-y ? h>r^-^*«r3c^Lra^BrtBt/«c5. 

oT, ^ 7 $tti (MSMm^ftb m/zffl) asgg»ii-5»-g-asfc5„ 



m M -t 3 & , m/zfit *s gt *p -e s> 5 , '>^< Hiiiyi©iii)f 

45S*iftR«:IieLs ^ $J $ ft & * <M K m/zfit <b % 

m/zflt <b £• it & -r 5 <h k ct t> , w:£H!*&a» icto-cg 
b'^f ? k m ts. •* z> jKk ft t\ m m t£ ib ?u w ?u m * m u -r z> z t # 

ft v n ^ ^- ^ a {d m l , & <e> ay ^ ^ ^ ^ x ms 2 # w <o * — y y b t-f 

S^l^tt, F*J SB 7* — £"< — ^10t iilt L^^ J; 9 l-t5c o£<9, 
1*3 g|S t 2 — — * b ft-5-T^-vffifi, * v^A^-tffMS" 

(n^2) SrHJgLfc^Tf-VffiiftSo * , r <£> £ # , ^ ff £ ^> fH 

^t7?;i) t> rtSJx — ^ — ^ lotcfeiW u-c t ai/^o — flew-aa • 

l c © « # is ra r , a- ^ % m , a-*r*tt*asflPtS:7*— * LT|&» 
£ ft 5 „ r ft b © — * fi , H- $J 4* fe 5 {± ft- $J m . i it) to (c £B 7 s 

cO*&#3^afi, 80 ^ jjs H £ *L T V M FbT 1*3 td , 

<d m m ft b° & m z> m & . m <o m b# m rt -c ^ % l ft < tuv^. 

^^^^•-^ ^-iStLfc^ tyf^^yf Af t^f ©^-^5/ h 



^m<D%F&^' — ? t it, -r ^- ^ a <7) k * *f ^ jt m/zfit t- (4 ^ < , 

4 ^ > m <d W M %tm% ^ m -f Z> ^ MS ^ ^ h/uf-^as^^ti 

100msec, 10msec, 5 msec, lmsec GQ -f +1 75> B# Fpfj ft ) M # <b *t fc f+ 

io if-^^^tfts^i^fcSo sr i^Dff - * cms") K4 , ®s*j-m 
ffir it m/z (D jit iz m -r z> 4 * > & m * & -t ^> > #btistfiwx-^tt, 

m ^smi-t-s^ft^L-c. * m m m x \± , m 1 m k m -r <t 9 ^ 

15 Npi©t'-^luf Lt, Pie*t°-^W^3^^tt5o ffi 6 HI , |^ 

ffc t° — ^j^3o^i^i^^f 0 * -f\ e — ^ ^ x ^ h /u -t* — 

* (x = m/z, y=3*S)t^Lt, PI {£ # *f t° — ^ <D ?IJ & 3- 1, # * 

— ? comm. mmm<v w tti3-2. miSLfttr — 

20 p3-l©rtti LTtt, ^ i ( Xi , yi ) £ fcT — ^ i + l (x i + 1 (>Xi), y i + 1 ) 

m <Df$m A (m/z)i= x i + 1 - Xi >6S, 4(i/z)i<l.lt45«^, f — * i + l 
{4. t° — * i H^LT, ififr 1 oS:#<^tf|^ttfttf- ? <D^m& 
h <0 t M £ L , A (m/z) j ^ 1. 1 t ti: Z> m & fit . t° — * i + l f4 , fc° — 9 i ^ 

jtix, ^fift^^s ^^t°-^ i«^t§ 0 mitLfcmfc t° ~ ? com 

25 #3-lO0iJ £ H7IH \Z 7jk-T 0 P,. 0 ©f-^ (d** L X , # * A m/z = l. Of O 

^*i--r £ m$Lwmi£ t° — * «4p 3 -i. p 3 _ 2 , p 3 _ 3 <t tt^ $ n -5 „ ^(-, # 



t5. w a* ^ -f k <*> * ^ ^ * « (7) m & ti . mi&Ttmiz. c o, n, 
ic©^fiftti^< ^ 5 o c i2 1 <d m & & x° & z> c\ 3 1 en m <d n mm. 

1.003354 = 1.0 [Daltfci, Hot, k° — iJ'i + lfi, — ^ i 

co m ill W- fc° - * <t ti £ $ in tc m & > t° - ^ i y .) t t° - ^ 

i + 1 (x i + 1 Oxj) , y i + 1 )rao, ft 89 £ fc ffi ( A (m/z) , = 1. 0 [Da] /z ) 

b > ^tyl©lizS:**5^t^f #5 ( ( l ) ) o r co <t # . 
1/ A (m/z) fi^-f L t S^c-fb $ *l j5c ^ ao „ IIIACJ; 9 & MS £- 
lLTltftt5 0 £ fc . ^ ^^^^^^m<D k ^ <D^Am^m p kir 
Z> k , 4>ttt^cofCftifcm p (c :/ n hy^tvrofil^ (lixff 
ffcmH) LfcSTftifr £ £ ((2) 5£) 0 

z = l/ A (m/z) ( 1 ) 

m/z= (m p + z X mH) /z ( 2 ) 

t£oT, (1). (2) s: X 9 > ^-r^-^^-^oM^c, s^fttti 
fofil m p 3r3fc jo S c k & fctS* 5 o 9S7W?m^tt.W?t£. M8M 

iZ. Tjk -f- «fc 0 \Z. „ m/z = 500 [Da] t» fe S Pi-o^ W ^ V f — if CO ffi z (i 1, 
If fttfcm=499, ra/z = 513ffc 5P 2 . 0 <Z)^ ^> t°-^ ©fffitzttl, © ft & 
m=512[DaK m/z = 520T' 5 P 3 . 0 © ^ t y k° - ^ © i t zii2, « ft 
m=1038 [Da]ift5„ _L IE CO 1^ ffc t° — ^ $IJ j£ ^ & «£ 0 , # ^ * > 

t° - * © w * # , mm* * frx h x < . * , ^f^yt s -^©ss^ 

pj ^ # as l <d \f — ^ t m & ft t° — if <d m m. # m ^ b > se k m 
m i^m & l r t & ^ 0 

IrH£ # t° — ^ $1 ^ 5^ * ^ ft & S ^ |WM£ f£ t° — ^ fij ^ 3-3 co M a 

k ^ co r 5 j m is yij co m & . r ? y^coffi^^^^, 

C, 0, N, H, SlClSbft, ^ y^^ff-^^-^ (Swiss Prot)^^b 
z»m £ ;ftfc20liCO#T 5/^COtii^5S^, Rt>\ ^7 ^ 7 l©Sit 
$rH9AH Kl^i". IL, T5/^co@fti!c(± N ^/f Kift©7$7 
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m (-nh-cr°-co-) itt'fcs. r r -e , R°tii, r 5 j mmiz 
tewmm (in. i807[Da]) , so\ * tt zmtitir z> ^m^^mmcD^-^ 

fl nC, n(k nN, nH, nS*S*** 0 -t tl h , ^ 9B El O ^ A ^ -f 0 
5 o£9, K**Al:$Lfc, Sf** HI. 1807 [Da] 

(D^-mT $ /^/5><bHf/&$*L-5 tiH^LT. ^ > s< ? m h'<D 
« * $C m tf» £> , C, 0, N, H, SO tH fi£ 5c §*t fgt <D HE W- $CNc, No, Nn, Nh, 
Nstfs# * sfc* 5 0 |WM£ftb° — ^(D3t^^*^^ttSi-5o * B 

P Nis = [ Nc C Nis'PC(l) <Nc " Nis) - P C(2) Nis ] X P H(l) Nh -pN(l) Nn -pO(l) No - 
pS(l) Ns (3) 

rr-C. pCUh pC(2). P H(lh pNUK pOUK pS(im , 

15 K.&&-r 0 (3) ^^ffl^t, wmmizj&ttzm$Lte¥-?(D%imft 
fi^cm^ b * * fc isHift t°— ? (D^m^m t , mm.3-i^ *> ^T, 

$tL/cl^|i^t°— ^(D^^^-^irOit^^ffv^ tf 5t £ |W1<3: ft k° 
-^©^fi^iLt'-^(i^t5SiSJt)i s 50%* loiit-tts 

& ft tr — ? O 1^ ft: «S l t° — ? ^ *f -T 3 3£ * it 505 50%^ _h ^ & 5 4§ , 
^ O |U ft: tf - ^ « |b] ft t° - * ^l£L^l\ ^ 7 El -e ffi ^ tz 

25 (±, m/z = 513T* S P 2 - 0 ^ ^ A (m/z) =1. 0«t *l % & ft # P 2 _ 0 J: •? i* 

«t ^ ^ # t° — ^ p 2 _! x* & s o w ± <d x o & m & w t° — ^ m & & g 3 

(c J; <9 , # b H /c ^ - ^ "C fc 5 , #-r^->fc 0 -^60fi5^cz, * 4* fil 
oK4i5cra, [?M£{$ — ^ ^S^s 25.t>\ & "a $ ti Is] {5 ft ^cNi s<D tf 



tc m . 10m fc jjk b J; 5t*^LtUi\aJhoJ: 5 * « « tt , 

Jr^nfummfr-b&m^te. us n ^ft^xfam^^n^ x , 
Ms n+1 <D£i-f ^- > £- l . ^o^-r^-^^i^^i^tviiii^.^gi 

10 tti # 5 «£ 5 K . ie^#*ifSrf libilLttl^o */c, £1 ^ 

i»*rMS"(7)n, n^2©i^li, ^ <D ^ — ^ y h ^ V # ) (2, 
16fcJ;i5^^^tL, *fc, ^ -C *Wi\ ^ ^ £ tb>c , <D # #f I*) ^ 

^ - if <D m BB & # ^ J- . H 1^ , ftl Sj W ■& £ tb fc #; <D ft #f l*l ^ (O ft #r 

£ h % m Xit , ifB^^S^rS'J^'f'O^^F^rtt-^it^S-t- 

5¥Sr«f«it5, mm* <DnmmfH<Dm t , mum* m^^xm 
20 m-tz> 0 numn ? r~ j±nmft$t (ms\ ms\ ms 3 ) -r s j# -g- <7} m 

Wil^i/-^^^^^^-t- o *:^0JfCj; <9 , g ft #j tc £J £ £ ft , MS 2 , 

3Sffc-WiSE£ft3„ MS^bMS 2 , MS 2 ^ h MS 3 (C#fT^- -5 E£ , MS^-<^ h 
25 /Ur-^^f bilt^?)©, 2k <£> # W * -C <7> * fig B# RQ j& v W± & ft B# IS] 
ATp (0iJx.f4\ 100msec, 10msec N 5msec, lmsec (D -f ti <D B# HFj fa ) 

-y * ^ £ a « l . & s t- ft «r , ftp\nmn. x « . * ? * ? - w- * 



fetci, tiiI^t?HtLtt)^l\ #VM4, ^SSf - * * 10 i: 

U T' — ? s< — * 10[H (D m — ? & , — K^-f-X^MftW^fb, 
x — * ^< — ^ 1 0{£ ffl ^" -5 *§ 1- s — K^'-r^^Jh^rtSB^ — * ^< 

^^x-^^-^q #> s m m m m -e ^ » #j ^ p< y • # & 

io A/Tta<, £ fc, tf ffl £ PH #r -f- 5 hu . ^ — Kf^^^^^^U 
trtSPf-^^-^l^g^ttii^, $1 £ 4 1 {C i£ *P • & & tltiiftU 

7* — ? — x (oftmi* * V izfetiQ - KM £ in, £ n 3 <, *f SJ *$• 
T ^ , p<^ey— iro^Sr - ^ — <a if* # £ ^ — KfV^^Cfe 

:©J; 5^*^B^cD>-^^^^ffii/^T, l^^lr l c - ms icrf t 

l/^o rtf>4§£^ n = l Hlg-e, SS3fi*>T * >Ut>*m&.. MS%^(nS2) 

n = 2[aig^i^T-, K3fi^>r^-^fi{i, it §u — ^ — ^Kfam 

25 (MS n 5r tff (n^ 2) ) * §+ $J <D * > « t MS n ^ #T (n ^ 2) <D * - y y h {fc 

St ic o itf *P d> JW # "C # So 

r (7) «t 5 „ * 31 m ffl iZ. X ft it , jffl ^ £> M B# PbT F*J MS" <D * ^ ^ h 



b# m x m *t ^ W ^ L , 3 b iz jjk -f X o ta , $Si©^t>t'- ^tc*f 
r -C J± , ^4^^°^-K(D^(D^W{'PS^b, 21 Jfc F'J 1 ^ T l£ Jfe 1" 5 1*1 

-e <75 3& ^ it *s . x «\ 70 % * <d t° — ^ £- m m l , ^ <d ? v ^ a ®- 
* 5> ff Ms n+1 <d ^-^'-y h^Hi$F B i(^j^t5 0 <h l , ::tk PHi 

10 O ^ > Ali^ffMS n+1 (7) ^ - y .y ht*^b#iLfc^^I* L 

^ « V n ^ % ^ ^ m o n b# fyj $c * (D ^- v t° - ^ #j ^ ^^r m 

t ft <0 , fti©^tyk'-^t*f LTt, * V 7 A If * # #r ^"5T f£ t 
15 & -5 0 

* ^ <7} 15 = <D || Jfc #J iC o <^ T If? 3CE] , Ml3l2l£:/Bl*TfftSH 

i~ 3 <, i:t-ii, ^©^yf^Si^Hf^Lt, MS n+1 x fi * < , S 

MS n ^t5:^»itt5o ^) , MS n CD X~<? h^^SiJ^Lfel^ 

^ — y >y h b tc m -i * 1/ t t£ M =fc -5 m/zfit <7D ^- >> t° — ^ £ MS"" 1 

20 o-r^-^f-^^ba^u, ms"£ ms-r s 0 ^<Dm&m&m 

3CHl{C^-t- 0 MS 1 id S3 V T m/z = 1000 (m=1000, z= 1 ) CD 4 3r V t° — 7 £r 
&-f*-^{£il^L, MS 2 # #f £ HJfe b fc IS* , MS 2 cD^?iS^-<^ h/UtfS 

'j>ta< . t ? y gs ?ij £• m ^ -r 5 (4 ^ + t> <t m ^ $ n -s m -a- * if , 

MS 1 K: S3 T — y y hcD®i^c^[p| C Trffii^I* 5 t y t°- ^ 
25 £ (ra/z = 500 (m=1000, z = 2)) £ §[ ^ > lC il ^ b % S i£ MS 2 £ H 1~ 
5o ^w^-g-, iB^*y©ia/zasi/2tft5*, ^-C * V ^riliR • 

icatbx, ms 2 ^^^^^-^^^^^, r ^ / m is 3?u m ^ -r -5 * 
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, + # §t <?> m m t° - ^ &m h n s r 1 ^ o * , # n m m it , 

^1 lb "C 5 o 

5 r r -c & , rtSR^ — ^-< — * t <Dm&i&m4&ftfr-r ^ m & ft 1° — 

^©Ilf^t^l;jlftt5:^1tf tts„ r r r* , Pfi ft: t° - ^ 
T*^v^*iJt$tifc^-^l-MtT, ti£ 5l5 CO J; ? 3£ ^ co ^ Hi tc 

j; 5 \c . n * a s *i *p -r s k o n , no ft t° - ^ <d 5t 2»s ss & a? m & s 0 

I^f^-y i lt, ligfift t°- ^ b * co # . " Rlfi: flc 

iJ^S -^^.^-<^ h/KDm/z^f f-^lllff L 

m > M B§ 14 <D pj #g t£ 75- < -5 0 * H % 0fl «t ti fi\ lU <fc ft: «§ 

15 b ti^^tis t*, _l ie <e> j; 5 * js ra m M £ n s o 

in co ms. co MMffl o r , fgi5ig, % iem & m ^ x m 
w-f z>o r. r. t? f4 . 6 m ^ b fc r \tL ft m *a m 3 © ft t? <o tc x ^ * , 
$ i 5 in ^ -r i 5 * > ft a # c fc iw] & ft m m # m '< * - > & ie 'it 
Ltfci> n ^ co 1 1 ay — * t^* — ^^s/^^^-r-s^ t \c x <o , 

20 miiLW -9 fa&fr&mjE.-?- % „ -e <d 7 p — in £fn6n ^^-r 0 *n 
mmiz £ft&^ mftmx*<Dmi±L&t° — ? (D&mttttf\-n.temnit~fiz 
m % z> y 9- v ^ -e m tf fc * % «£ t> ft n n b# t* <d m ia. w n ^ m m 

25 ^ n * <d m M m x* n , ft©^>7^«i^flfo^-y5' h-r^->^ 
ii m -t z> m \z > m iiLtim - ? * mm \. x mvi ^ tc tf^ m®.fr*? — ? * 
is tr i 5 t-is^ l t t a vn c * > comfcftmmz , m 
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9 <n -)3 t> M & ft <o 4§ & ft ¥ \z. , (WI fir # t° - ^ ^ t , ft? HI • ft 4 ft 
DfttSfcft, a? Ml t° - * cd 3£ ft £ ft C n i # -51 t # 5 0 

3£ ft # * id J; <9 . SftO'f ^yl©I/i9S:!|?jilt5. -€:<£> IS Jfe 0>J & 

^ ism ^ i-„ ^r^-v®tt 111=1059.7, z=kd 4 > m-v &> <o , jut^ 

© f±m=2119. 5, z = 2(D^*ylTfc5 0 # x <D if & <F> Wl ill # M L t° — 

* £ hh£ # t° — ^ £ * -r „ ^ ti b (d ^ * ^ t° — ? & m m ?f tE-t z> m 

10 IKI&^M L<D t°— ^ filtf/i 0 , m/z = 1060. 7<Dfam-C 2 

m t° — 9 ifi W 31 b , 7-?l»ffi^g(:Bi^j:5 > ^ v M4 , 7 s ' — 
ft? #f l fc ^ s ^ 4 o fc 7 5 y^sa^ij^ti^LT l £ ? i£ ^ 
So ^ r r* , * n is 0»j tm* , ^#>, «t©^*yi©ni/zi5- S:i-5 

15 i^^jt^LT, ^*l^cD|^te#fc°-^cD^ft#*fJ£jfLtfib, m # *■ 

s aa-g* ^ i8H cd 3 m b <d ftm & % m u r *5 x , tatt'L. mm 
m 5E ^ l fc ct 5 td . -t ti e> cd ft * £ ft ay l /c x — * & ^ _ >- y 

mm<D 4 * ^m&m&-r z>m& . ^ cd ^ a- >> t° - ? & & <d ? > j* w 

> <d ft? mi tr - 9 m& * ffi <r o * in. m tsc (D 4 * > ® as m & ■+ z> m & . 

^ <D 4 * > t°— ?&itk<D?frJ»mmft$r<D? — ? y h t UTiliR 
Z (D°imVk&m^ L , ^ - lHd £n <b -t!: 5 „ * fc , ^ t&c cd 

* ^ n (r> m & & n ^ l fc br ^ # ^ n /c tt # ( m-^ z ) * 7 r a- * ^ 
25 #NajLT, ag y m cd 7 s — ^ ft?^f td m ^ x t =t ^ c 

^ if , * tb b <D V ^ K ft 515 <D ^ 7° ^ K 4 MS 1 ft L fc fd % 



»itt5. **JS0!l^«tixWr, mm(D*IM&<n Z * ^ s< ? 

5 ^^^<^|^Aj<7)^J&i#iJ{.IOV ,, ''C, 2S20EI £ ffi ^ Tift W 1" 5 „ 

r. r. t? f4 , H 011 l ^ L fc =t 5 , 1+ 99 £ tb fc ms 1 9 s — * *3 tt s 

«-tr— ^mrh ffi^c^i^{4ft:fc o — ?<Dmi£&nfr-r. * fc t+ 

S'J $ *l MS 1 x — * *5 S # t° — 9 <D m/zfS (D ft 4 <£> g£ tft f? 

fr-f , ftgfl^ — — * 1*9 <DSf*$: in ( 01J X. If , m=2000) JC *t L T , 

10 mi^Mfe&WtH <D z (#J;if4, z = l, 2. 3, 4, 5) f#|o m/z 

tC^ULT, (0!lx.f4\ m/z =2000, 1000, 666.7, 500, 400) iZL S 
<5^T, F*J 8P 7* — ^ ^< — ^ i (7) § ^ ^ ft 3 o ro*^, 
^ *s « < # 5 & , * tf S'i <£> £ B# 1*3 -C & m & i: # 5 „ 

15 r. r tm4 , $j (7) n m m ay ^ $ ti tz ms 1 ^' -^cfcits^e-^^y 
4 x ^5 *■ g m iz m & l , y x t *y je $ n tz. t° - * f± m m & t° 

ttU, Bfn^lSTT, &gcHU Ii5)Df Lfcgl, ^2imt-^i- 
«t 5 td , # * O ff ffl x 9 V >V , (5 t A, if © fcf — i? Id *f b T % « # 

* a* fc 3 , ^ © i 9 /£ f l f - ^ ^ y x t' - ^ ifl ^ l , rk <d 
9 >f i>f i»ffo^-^7 h M ^ <b §l«li^t: t &&mt 
t5„ * ^ m m td j: ix t£ , y^Xf-^sffiI^)l^^<4otL$ 
o fc m & t£ k* {d , i 9*y^Xt- ^^^fA^lfLtLI 5 

25 dit:lHliS-C#3 0 ^ 14 , gijc/'f XW^jfei LTIi, 3 m/zffi 



6 m/zfii <0 -Y ^-VS^^tB^tLi&feT^ej (t = 0) x fo S SB T 0 £A _L&ig 
L fc ft t ,ffTft t & fcH $ tl X V> 5 tt( t> T 0 K * yf A5)t(f(MS n (n 

^ 2) ) <e> * - y 5/ h a* e, ^ $ ti , *> 6 gq ra t 0 u \^<d m^. at m h m tu 

^titv^i^tt (t^ t 0 K r (D m its T 0 ) ic, -ft^vxAfts 

5 ftffi (MS n (n^2)) O^-^y FiftD, 1*1 SP 7* - * - * K » M $ 
Jlfci Itt, T 0 -CfetL(i\ Mft -C t * > 7 s ' A Sf S 5> #f (MS n (n 

^ 2) ) (D ? — ? y h i: It HI 5 ^ l/M '> ^ T A |C L t <b I V\ ^ (D m 
m *^miztt LX&tbtl1Z, ^fARI^ff (MS n (n^2)) 

10 <D m-\~— <D %MM 5- O ^ X . ^22aEU 22bHI ffl V > 

xmw-rz>o ^22am izTft-r x 5 k , ::t-ii, se*^#rSi5£L-t, 
-Y ^- >- h7 y/lf l^ffas^istt?. r i ^H^i t5o -Y ^- v h 
9 SR22bl3fc:^-r o ^ty F777'li > y 

y^'tttii ^n^ft^t^^-tt-cfcfcfrJ: 5 b& M £ 2 o©x 

S ® K »i , (RF)SJEVRFcosQ t # £ tl -5 „ {Sot, -Y ^" 

20 Ml (CID) 2r ffl i~ 5 4§ . He^ * * <*? <D f 14 ;# ' * «r ;fe * -fr fc, 

-r^-> h 9 y ^° £ # as = y a >± /u<o&m& &ifi-&. =» y a > 

-fe ^ £: »J & !£ 5 & H 2* V> „ *^X-^fCft##fMS n (n>2) <D * - 

y y h a* # m m id j: «? g sb *u ^ $ ti tz '& > * <d m/zm & n o , ^ ^ ^ 

ft g ft # ■* « » £ * , *tt#*£5£fl5iJff^£-£T, ^vfAffi 
^WMS n (n^2) ^ - y ^ H-f^>}i£fi?f§{££it:5 0 r <d <t # , 3; 

^ k * * 5/ m m m * r* « be ^ m *d -r -s e d <*> * r& « je t & , # ^ 



& & (o (= co 0 ) T? % (fcti ifi*te ^ ttJE ±V re coso> fC fe «3 , +V re cos 

co t, -V re cos a) tfi , ^ ^ ^ K ^ ;y ^mil fd ft] AD £ tl 5 0 * 3§ 

WWi/^fiiaO SiftlcWHJJlfc, & <?5 * - y y h > H <7) 

S at it M ffl £ ti 5 o SX±<o X o m , 'ft^F^y/li, ^yfAfi 

^IfMS" (n^2) *s H KS -C # S 3fc , # 38 W <£> J: 5 . B Wl A*J KHfc <E> * 
— y y b & m fe-f Z is * T J* & & ISfc & $h X* 3b Z> a 

10 r Iftt, 1C*#W£B i: L T > > h^y^-fRfTlSraS! (TOF)®* 

^- v h 7 v •? (± , -< =a- ^ o # m.4 * ^(dmir. ~bl u „ =» y v 5 a 
w w * $ *t , &<d* — #v v >r > s cd k jt *f « * it m/zfg tc: 

ttt-lHfi-SiSffcflHJffliStLSriW:. HJfc 0U 1 1 t IrJ « -C *> 5 o H |& 

- * £ <D RS J; 19 ^ ^^^A^-^^^^i^J^^tbfc^^fi, ^ 

20 a- > h =7 y -? \z.x wlj * 1/ & mm ■ mm, tofctii^^l, ^ > 
T j» ft Vr & i&m t n z in te m & ft . h ? y & m & l r 

TOF fc: T SC S # flf £ ft 5 „ t£ o T % *^J6«^«ttt«, A^lf 
Jfcfcl, 3§ O + H <D |£ jjfc #0- O ^ "C , &24aEK JB24b|g'&fflv^ 

y = 7 h7 y^-»ff«FWi (tof) scaa-wspsrisa-rs r <t £ # m 



!£ ±V RF cos Qt*S**BPiD*Jx* 0 t£ o T , 9=7 h5y^rtttt, ft 

MS" ( n ^ 2) O * — y y h * |g ct <5 £ U) *(| 3t £ *L # , t <D m/z 

Rfe £B £ it , Js7 1«7^l'Jl:»Snfc««'f*yit!)=7 h 7 
10 ^^x^Sti^WMS" <n£2) h * $ it 3 „ 

r. <?> <t # , is] a» ^ 9 i m <d m m ro * r* m jee *■ w m -r s „ - <e> * p§ 
« je £ f* , = 7 h7 «>7rt-eoii©siss»w 

0 i: f5 f3f |W| C co (= a> 0 ) , {4t@^^te$i4-fcmffi ±V re cos co t "C 

fe «5 , +V re cosa>t. -V re cos a> t (4 , # * x |p] 9 1 iffl. CD & M & td 

* # #f <£> BSE . Si^SEftflEwlSffifiiE-^. #*«JE©«»#, IB * * if 
i&SB»ttK:W3g-*ffi{fcf|!!l1lP$;i'l3„ H #J + ~ tfc T . -r^-><7) 

20 iHtf-^I^I^VNT, ^©^ff^^^^^tS^, # ^ ^ ^ 

*^,*«wo» + iH«>^jfi0«tj:ov>T, ^25Ei \^xmm-t s 0 

Rft (FT I cr) Ri^ffffllfcRitsriSrWititS. * H MJ 
25 ©St*^*f«PT?«:, ?y/^«Ohy^^^*tf, o £ <9 , i* Iff ft 
ft: * if <£> hn & m m L v^t*c 4B <£> * ^ ? W & W.m , ^^rASi^Df 
^ tt£ 5 , « * ^ y/^f W^tlTf tlLt^So 

*^^©I + I©ii«l:o^t, If* 2 6 UK fj?27[IK ^28H 
^ffl^TiP^f^ 0 rrX*{4, MS n £-#f (n^ 2) & f? o #^ , 



ft ft o fc Jr > II -f 5 tf $8 S V i'J Jfe & # ft K * 5r *t > * =r A A* ft 

SlWl^itSo H26H) M^i" J: 3 , n|£ @ (O W^27ftff 
2a±wl^li > i^Hfc^^X^^ b ^ X - ^ <£> W ffi 28ft ?T o 

k it % & ^ nmm i~m>£ tc * * ^< ? h^f-^i y ^ ^ 

10 — if ^ ^ ^ ^ h/wr- ^ ft i¥ t>* its i- r £ as nr t£ -c *> 5 o * g£ ifc #J 

cfc ft te\ 3. — if f± , h /U — * ft 

fe@ii-z>4*>m<Dmmb uu, a «* # , ^ty©iit m< 

V © fl6 & z , LC-e tf> i£ W m z , Lttt^tV h7S'7 P 

15 ft if <£> >f ^" > fc #> & ^- g& AS 6 ^ -8- fi . 4 * > M <D Accumulation 
Tirae(^^NF^) A* fe 3 (^27|H) 0 * % $J ^ b fc * ^ ^ * F/i/f 
-^Wf^ffit^iii LT, d^T' (4 quality ft 5© T? f¥ flfi L T 
*3 •? . f Oil^-?^^^^ F/i'f-iS'ffe^lt ; t©lill4SS< 45. 
^28[Hftffl^T, -^^^-^^ h/U^— ^<DfP#0i|ft|ft0^i--5 o LCtCj; 
20 V) & ffl #j 5)- K $ ft tc4 * is ti m 28AH1 \Z. ^ -f <fc 5 # ^ ^ V K D 
fc fl# "C t±J £ ft 5 <> »*Si-5#NFW^W^-^f4tftm$tL<5-3JS, 
«ft til K M ~f % 4 * > t° - ? + 5 ( m 

28BH), SiJ^M^^-r^-V^^fctS^ttT^fct Ltk 1^ FbI i o T 

25 a , fe s ^ f4 -r * > *s ^ m u ^ < $ ti fc b# /{a -c ms"# w ft ft o ^ # 

( O * «3 jg 28BH <D fc° - * |)g f+ i£ ) «.-r^->©*6^t*AS^/f^fc«) % 
L T S/Nlt ©i^l©i^vx^^^ h ;i/7 — ^ A«# h "5J 
SBtt ASffi v> 28CIS1 ) 0 — £\ ^ty©itHi^i^i*5t°-^l 
^ T'MS n 53-.W ft ft o ^-S- f4 > S/Nit©I^f ©Hw^^^^ h /b 
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7?— ^ & & p, tt 5 -si tgtt # ft 1% 28cm )„ w co J; p {d , m — mn<D 
* 7 ^ * h^f- ^T*feoxt>, $y ^ -r s b# n k «t 7 s ' — 9 © k # 

I/iSrHSfeSlH^, W-tf tt , # * x ^ * h ^ - * <75 
SJSrfPtifii-Stg&i Lt, -^77^^ h yu^'— * <D quality^ Wffi L % 
5 -?r (D^^ quality^ * Sr.fi 1 0 o * H Ife 0*J 4 ft f4\ 3. - If" (4 # ffl j£ x 

-^«S^t|I^J»L, «fft©i*i^A¥*f«:fT5 - i ^ fT -e & 5 o 

* fc N ffiij ^ *f Ml # s< 7" ^ K X S m & »4 > MS" (n > 2) c/> 7 7 ^ ^ 

10 /»^B8"fSW«S:Wflli«)*r*ti-SBSHJ:fi N * <£> « ftH <h ft 6 ¥U j£ a 
A ^ fc v> fc x — 9 t> 1^ B$ \z. m •* 5 <0 M * b ^ 0 S , 7=' — 

* <D mm *5 4 quality <D & (C M Ltli, X (D M l£ & T L fc t£ 

15 fftpji-^o r. n -e (4 . ftu^— & — * intern z tiiff x-^notttn 
icmvx, m— t & Kit z ^ * ^ muffin* &m-r & 0 m29m<D^m 

No7~ 21* X <D 4 * >m f4 , « : ±0. 05 [Da] , & ft V% m ?4 

±1.0[min]£ Lfc4§£-, ff S $C , 0 ^ , ft m (D Ufa b m — (D 4 ^ 

r tt b <d ^ ^ (4 ^ — if ^ 

20 LT t Il\ C 00 !pj (4^ 30EI (D ft ^T'~ 9 7 7*— 9 90- 

i*j e> B lb «j fc: fiij Bfc 5 „ i£©7-^ tli, 0iJ x te\ ft 

t> quality^ ^ ^ <D , liS ^iii ^ t © , & 5 </ N 14 1* ^ <D M. ^ 7* — 9 
5r *D H M U — 9 if T? fe 6 o * H % #il ^ 4: tx f4\ 

25 ^ -r § 7 — 9 sr - 9 - t. ft fa h n m m \z. m -r z> r t x , t — 9 

s< — 7s 00 7l S ft M 'P £ it 5 n t fa X # S 0 * fc, SI ^ ffl b 
77-<^ h/Uf"^ Ltt), ^PDB^Ift.T^"— 9 ^S30{^ X , IH — 

i^fttS'f tylwf- ^ Sr fiU fife , feSVxf4[W) — 5>r t7 



* fc , * m m m <d x — # & m ic m u t « , £ t <d m i& a* n- t l fc $ , 

^(^tSllilgli, x-*^-*/i^|frfc<5*§£-, # x* - * ^< - 

r r t II , MS" (n^ 3) & o fc ^ tc , MS 2 CD -v- ^ ^ ^ h /U x — ^ 

4: MS"(n^ 3) co * ;* ^ ? h a-x — 9 t (DMWt&m &ft 0 a S VMi , 
MS n (n^ 3) CO |E fc> 19 K , MS 2 £ MM L RE CD * - ^ y M^yfi 

10 fttSI^, ^rtbSr^-ys/h ( « ^ ^ ) tbT, MS 2 £ W It o 

* tbfc , 1 ^gcoMS 2 co-^^^^^ F;l/f - ^ i: 2 ^ @ coMS 2 co ^ 

* ^ ^ h ,v x* — ? t (D m n ^ m * n ? •„ is^t^^^f Ft^sg 
-a- , — & #j tc # p, n ^ * ^ ^ ^ h /u x — * co a? uf ic f4 , x — * -< - 

- * ;* {±MS 2 ^tff ?&5Kfcffim£tltch<DX*tbQ^ MS n (n^ 3) 

©^tff-^ Sr*©44fflv^5c c\ co fc * . * 3§ ^ "C r± , 

MS n ^#T Sr *T o fc m « . M30H CO P^^DBfe^x — ^ ^S30iC T , MS 2 
CO-e^.^.^^ h^f-^ £ MS" (n^3)C0-^^X^<^ h f\> x — 9 & US. *h 

20 ^^^5 c ^^Bf|gT*fe5 0 r co t £ . li^-^ ;b-& 5 MS n co x - ^ tc 
fi , fc S 4* ^ co S 3* £ 1) D x. X fc a v ^ „ * H S£ 0ij K: J; ix fi\ — Hf {4 $j 
^^tLfcMS n C0-v-^ ^ ^ h/l'f-^ 1:^1 tf - — x — x£ 
ffl^T»*fft5ci^^j|i:/j:5„ S fc , # H Jft #J co x — * 3 tc §§ 
LT(±, ^ T co ffl J£ # ^ y L fc ^ ic , ^ ff i~ 5 r i fc «T fg t? fc 5 „ 

25 JfcK:,##0i<0!& + A©3gi60Kfc:oi>-t\ ^32(ll^ J ffiv^Tlft^i--5 0 
rcfii, ZMMftW:*: Ki^X & t> filter x xs<? h /u x — 9 <D 

x^-;^ h x — ^ £ $j ^ b fc m -a- > <SKt*sic«tot<i¥iiS!i$^^ 

ty©{|[SiiiI^5 0 rcofc*6, »45#i*fti>b#5>n 
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|rJ±*S jia«>S. w r »T^Sf &#Pfi£ (CID) t m^fi^fi?il (ECD) 

5 >fty#±i:«IBJSii5, ecd£ fi?gf£2f ffl iii^ ±^ c 

m<vfa±^ ss «t t>* * tb tb <d m m * -m -c « , ^t^six^of^t 

Kl LT ii, T <D ffl j£ jjs j& y u fc ft H fr "T 5 r. t t rT fig t? *> 5 „ 
r C (1 , H30B] (E> ft gBDBte^T 2 '— * ^S30^ T , MWz<D-^*X^? 

h /u x - * & *d a? «l m -r z> m k ( &\ n % #j + -t , + a ) > ^ - 
15 if a* ^ <om& zmm-r z r <t a* -stub t? s o 0Ux.tf, i?tf? Lfc^^r t 

— ^<D$?#f£fT9 :H5T^5„ *Hife0iJ-C(4 — o©f- ^^l^i 

20 # «niE -e fc S „ * HJg #J K i Sx tf , 7 9 ^ ^ v HS^^ILfcJ; •? 
iSi IS « fl¥ #f ^ pT flg t ft S = * > * H IS #J <£> t* - * «t a H L X tt . 

<d Mst+ ay f — \z. m u , — *(3i^#!-r5i&Hg£iix.T^ 

tr y ^ t ° - ^ n -f- s - <t as pj m -e 5 „ #3§9?©ss — <£>ntg0>J-e 
^ l fc ct 5 , -r >- 3* * *5 «t t° — {7 Wi m frh n $ n fc m (a ^ t° 

- ^ co m, S. & . 5g3om (o bB db|& ttf' - ^&i30ii-c, ^eyr-ryh 
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tr y ? t° — v <d m ft an n -r 5 „ * ms #j ^ ct *i h: , »j ^ at & » ^ >r 

©f-^toltl LtlJ, :£ T <£> ffl ^ ifts ft T L t& K , HfftSr i 

t> fig -e & 5 c 

w$n^^3j-^o®ft«fft^ie5^fjif,iis*iift*»o^*6«i^^flEjej^ 

10 (D [5] ^ £- f? 5 n £ ^ # 5 o ^ofcft, r <D J; 5 ft flf #f t- * Jfc ifc 

ftffifitft^^V^fTBfFe'lSI (TOF) fi^lft|-^7-!ixti^^ 
>-^-r^D h n >*Rft (FTICR) f i^lrff*ffl^5 r tiSfg-efc 
So tr^ri*, 01ix.fi, Mftmr^m (tof) Ifft^flrf+^Sfftlitfttt:, 

*i3„ b^L, W «P W t St J* U T 45- *f Sr tf 5 LC/MS.-C H: , ^JB^^W 
20 *»ft^3E:i(ii-5Brt6tt*sfc5 0 ^ r. t? , K*^«fT?tfta$ix«>f* 

^©«t>t, gi^Sf Jtm/z^f ft^^ot^SK^^ ^ >- ffi $ 

(4 0 id us » ft t # s o - <o Jj m <d ffl m & h: , # w x - * £• - a © 
n m m t ft if©m« -t n * jb v^ x ms 1 -e & tts £ n s ue *o 
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ats; t^t#5 0 ^ x. — ^ ^< — * looftntt^ m 

jE ^ fij ffl -r 5 r £ 75s ^ jf $j :c * £b x* fo 5 „ 

(!i 7^^-Yi»i^3ide novo) 
10 3fcl-#3891©^H+~©H;!fe0n-o^T, Il^f5 0 Jfl 3 5 a Site 

KM^iftO, LC* tt GCfc J: o T # H£ £ ft # . a- Wfc $ 

ft 6 0 ic *5> «f (ms 1 ) & mm l , tftffi$ftfc-f*^<z>^^e> 

15 MS 2 ^#f£r*T9itu IE ( » ^ ^* ^ ) :! £ ft flu IE 

'ft^^OliLfcS, W*^#r (MS 2 ) HJS L % h ^ x — 

* «: Si # "f 5 o m htifz^ ^ ^^<^ h tv 7* — ^ ti ft- S'J *$< T & & «i m 

(D x — * S (48) £r ft v . IS £a <o # z/;<?Wfrhmi&£ft&? # 

20 ff - ^-<— ^^ffiV^T. f-^"<-^t-f-(49)^tT9 (> ^ CD |3] /£ 

7 n - 1 ii , # e, ft fc ms 2 -^ * * ^ * h /u 9 s - * <o m n # tf m #$■ t m 

ttili LT^itS/cft, MS 2 ^ ^ ^ ^ h/V^'— ^<D^$)tt£r 

25 ^rtT 3 :ti4E«4fc«, — « o mu -e m jfc s fc # # < <d m m. & # s 

r T% * 38 Hi T? tt , MS" (n> 2) X - ^ ^ y T ^ A d (fi^ 

#r £e ^ i£ » 4 1 ) ft?#fb, ^ti^I^v^x^^^tffrtt^W^tsr 
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#B#Fb1^ VMi^tf B#^ATp (0iJx.fi*, 100msec, 10msec, 5msec, 1msec 

(7) ^ -r *i a>tf> m ) eirtribar t tts. fg35bim, ^nufe^j^ 

5 7 n - U T- & 6 o ^*W7 D-T*fc5l35ait ©l^li, Si # £ H 
7c MS 2 ^. ^< ^ h /U ^ ^Pt L T ^PJJ ^ ^ MS 2 -^ ^ ^ ^ ^ h x — # & M 

T^5Af*5, r r T* , Si £ *L 7c MS 2 ^ ^ ^ ^ ^ h A- (C ft L T $J 

io » 2 ia © k * ^ ^ ^ * *t s fljy » 17* tt ^ — ^ «i a «j 15 

(iT^l^tlSo ^36E1{±, * 3H #J 7? -5 , Si # £ tl t~ MS 2 -^ ^ ^ 
^ * h/^IStlcf-^^tLt, ^©gStS^t, <7? ^ #f 1*1 

w n » « ^ -f & ^ <£> , 9* — * *a a i5K x n it £ n 5 & &b & ? 
p-mr-fo^o 121, ^35bm, *36Bt^t J: 5 

15 if Kl J: >9 »f Jt it £ *L fc * V ^ ff ft & LC * 7c tt GC J; o T # 81 % , 

-r^-v^^tt^i^W^iaicTMi^^fCMs^^nSoMa^WCMs 1 ) 

3 Is ir ;H3Art tc T mm £ -Br (il-f ^ O il *R • fi?g|45) , # *L 7c ft? 
i77^^ > Mc*f Lt, «4##fSB13fc:TSrS##f (MS n : 2) ^ 

20 H % "f 5 „ & , # b n fc MS" (n ^ 2) J* ^ ^ ? h ;>f -^I^Lt, 
©J^lgl5l7^VM4^— 9 *&3lg|5 15f£ T , S£ 36|H ^ -f <fc 5 , MS" (n^ 
2) ^ ^ ^ F/l/r- ^©t°- ^ W £ 2 , IWHi f£ fc° — **iJj£3«rmfeL, 
Mt-, T5y^®*^{C^J-J^-r5t 0 -^rai5Sfftt±i53^||Jgb, fi? P§ 7£ 
( #f| X f£ , a -f 3r is , b -Y 1/ , c -< zfr is , x -f is „ y-f^-V, z^f^" 

54£HJSL, T 5 / ^IB^IJ Oftfgt 55£?t ? 0 ro<h#, fif^^tbfcT 
W»tli, 54ia^^7!) 7^'^f;Xa7!4!, ^ £ *X 7c 3 
IKJ:©7$/i^iUt^5 0 :©t, ^W<t#, « ^ ^ tl 7 

? /iwtCf&Ct, ik<nftffi fom *mfe-f 6 (56) „ » tt $ ix r $ 
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y m <d ic &m $ tt fc u ± v *> 5 m «: . m #r t S It * as + 

#MS n (n^2)-^X^-?^ h/uf-^^-aSllt^a^/iLt, &C0 
J§tbf***«>IIS\ sfcl/Mi. S"JC0ft^ * > COMS 2 $| v^fii'j^^^-T-r 

£ t&tfj tdfTl^, -t O ^ * >- {d>Pf L TMS n + 1 (n^ 2) # #T * f4MS n ' (n^ 

2)^w^tT9 0 rr-e, Ms n '^wi(4, ms" f - * * 6 R fcil 
io > s <d t° — ^ as Ms n_ 1 * ^ ^ h >v — ^ is v > r m. m & ti ti m & ^ » 

m-to MS n + 1 (n£ 2)##f3: tz JiMS"' (n^2)##f-C, ft -Y * > CO £ ®J S 
SSmas^/jJ 5 (57a, b) 0 MS n+1 (n ^ 2 ) ft #f © 4& ^ tt . ft * V tt , 
54fd£9;*:3Ty>^$;h,7t;*3TaS{^T^/^£^tpt 0 — ? (D 
15 9^. m/z^^ttStijgtC^^^fc©, *VMi, y * > £r 0 5fc W il 
MS"' (n^2)^Kr©l^li, ft * > tt , MS n 7* - * £ Si m •+ 

% m ^miR - mm ^ tz m * > t , m * m mans # * l < , i£ z as n 

ty|T-j)0 v -51 £g -e & n wr „ ms"# #r co re ii *r u fc ft -r 
vj^^ffilfcco^tvw^^^it^^asiisfcL^o r. *l ri , ffiifcas tc 
20 Z & £ V & < <DMM? ? ? * is ^#bH5^MlPltS^ 

< t©t*J)5 : V. H. Wysocki, G. Tsaprailis, L. L. Smith 

and L. A. Breci, J. Mass Spectrom. 35, 1399 (2000)) o 

Ms n+1 ^t)f^v^ i±Ms n 'ft$t zmmir 5 m »c m *f &n 5 ms"^ * * ^ 

^ h /b- 7 — * CO ft yf * > CO {ffi m & 1 ^ffi T? If S ^ *S Mp t? fc 5 ^ -g- f± % 

25 Ms n_1 -7^^-<^ h — ^ fd*3v^T, Si^asMp-e^B^as 2 i^±f 
fe^-r^->t°-^as^ai$nTv^5^'^, ^o-r^-^-s^ft-r^-^t 

coffin as UE (c:2ffi £JL± T- fo 5 (c: «MS n+1 57- tff £ ffi & m Hife-T -5 r 
i L^ 0 r. tt , i fffi <d ^ ^ (i x r/u^^^ (r) ^Uv 5 ^ 



( k ) # if <d m.m t£ t 5 s m a> is^j \z. * *i r ^ 5 & « , 7° o h > 

7° 5"- K##l/ V „ r <E> ^ -f /l' 7° d h v ^ % T i SHikfBi<Dl&'&-(Df&M. 
5 * # < iSLtv^ if btLT^5 ( ± IE # # 3: iSO „ tot, * 

/M/^D h ^ £■ i# fc. V > ^ ^ K ft isU iC < < , MS 2 X ^ ^ h yU 

— 9 \z. jo ^ r % m M 4 * y t° — 9 & & 'P ft ^ iS] k fo s o — > 1* i&c 

O/P h >^^#AD$tL7t^"fiB^^-X7)^-^(i, loO^d h > H + 7)S i£ 
MS n '##T <^:!iRi4^- — if A^SKfc^T, 3. — i t «T 

tg-efeSc *j^piFPi7^ ^ 14 7* — * ^ssbi5^ x m b fe^m . 
15 tt, 13^ © ;&n « be * a (omm&ftifi. £ # flaw » 1 7 k 

«fc 9 i»6<l^*a^«»$ix5 0 
ffif m _h b fc 0)J 4- ift 93 -f 3 o 

# H J£ 0IJ "C »i , T^^4!lia515ICi3^tiit5iI(D 5 *), MS" (n 

?u m m . mm^tcT 5 y g£ % a* - 5t ft m « fc. a ^ © & # *f 1*1 ^ © * 

^) 10 msecJ^rt(*fc(4l00 msec &( I*) ) T* |Ug "T 5 - ir 

a §p «t <9 2* a $ ntznn 4ia % lc^t #gi(42K -f^->sutc-cw* 

> -ft £ -5 (43) 0 >< ^" > \\L ft l£ (4 ESI (Electro Spray Ionization) }fe 
25 £/Bi^fc 0 $ tL/c^*4i4®4^tff Tli5)t (MS 1 ) $ *l 

5 (44) 0 -r^->^t±5^t--c^tti^nfc-r^>o5* 3 , ^^<7D^^-v 

(ra/z = 808) CJtU^ty h7 y/rtlutl^-filil^^lL (45) % 
KA^tlT (MS 2 ) fT 9 (46) „ # ttrbMS 2 ^ (47) ^ 
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* 3 , Ittt^Hl Lfcf , T % y ^ IE ?IJ ft! 53 £ f? 0 0 # 3H #J 
TM4 , *J!lk:ffl^5#Bi!T ^ y K»S:5tK^ Lfc„ ft? £ *l T ^ 
/ gfe (VWiitSmm <Dm& f± , MS 3 ft ffi (58) Hfc ^ iiMS 2 *f (59) ^ j| 

£ *l 6 0 7 5 y iro^^T'fi, * -f , * t° - y P*T RS as r $ y $e (D 
5 K*«fcte — j£tf>»£&rt-c — Br-f 5 a> & fij £ (53) - §6: l i» , 
— & Ltz t° — ? b* <D £ ? teffiMJ&MZ h ^ 4 * > & mi£-1r Z> 

(54) . * > * t j* r* , & m £ tt s >r ^- ^ <d m m. m m <d m m m «\ 
a-r^-^, b^r^->, c-r^-v, x -r^-> s y -r z-r ^- ^ ^ <^) j; 

10 |g (i % ^ => T AS i#i < 9i^$HT^5 0 m 7L fi\ ft? Pi ^ ?£ *s CID 

3 i# -g- fi . b-r^^^y^^>asii;v^=>T(;:i£;££*L, ftf^i^fe 
asECDt? fe-sm-o-icfi, c-<;*>'^z>f^>asi$iV'>;*=«TJ;:!9!^$*i5o 
:tibrofi«g^^37 y ^ y <z> s< ? y — ^ ti a. — if as m M ft? 

15 »E?IJWO»l«(O^C^>i-$ («J *l B £ ) aS £ H £ ~> $ a. u- - > 

a Xdcfc 9 * itul- f¥ M ~C # T <5 i§ fi , ^ *l £ ^' — j"< — x k L 

r . r $ y k is ?ij ft? m t- m m -r s r t t> t£ -c & s e zti&mmi,it 
m^r , * * y F^f- ? <d & m in m & m i^M z. z> ^ k & & * z 

<D -e , «fc«Ji«»ftj5i;T5y»#«*S"srfi6t/j:5. 2k K: . « ft W T? jfe 

& -r ^- >o mfe a> <b ^ zf k <d m m . * m <d m m a> e> r 5 y 

ft?^ (55)£Hi£ L, I^l:«-it#t75 yit^iffit^o 

iri (a # t° - y & * . m&nfe* m%tm&* mm bfc^ , r 5 y k bb 
25 ft? £g * ft 0 * > * t a X- n , ft? m $ tt fc r 5 y sft ^> ifr as ^ ^ ji: & m it 

t^5^Sr«ilt5 (56) „ ft? $ ix 1t T 5 y»oak35S»3t«[^«tfc/j: 
^i^t (i, MS 3 fttir J$L fiMS 2 '^*f v N "f n^^b , Ifew^ffrti^ 
*iJ^-r-5 0 MS 3 ^W^V^ttMS 2 '5^" W b 5r ^ 1£ t 5 ^ li , * $) Iz. =l 
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3 fttir ZMtRir Z £ 0 nfe l-tz 0 I ^ t, MS 3 ft ft (58) fditfr 

«4fe WCSKt 5 (57a) 0 »«^ft*SCIDT?!fo 3 » , y-T ^ > 

ttxbtis t°-^^i3fe^ni^t5o h y ^ > s id £ 5 # 

5 m m it 2r n o 4§ . ^ a h > & h y y -7 L -t ^ T /V =¥ - > (r) ^> 

y > (k) tj-c*^ jc: * s /c nb . * ^ # m^m -etft m £ n ^-r ^ fc 
*T*feS„ — ;£> MS 2 '##f (59) -e tt % KiftiisfK, ilz©Si 

o ^ *h > rt> & 5 id fi , ^(D^^-^^tuH^^-Vi LTf jfeWCl 

10 tR-T5(57b) 0 2ffi^^->-^mriE^^->^iitRLfc^-a-, 

zmm? ? r * > h <z> * sis # a* nas t LTtttj^ti?.^, i^i t l 

Tf-^lilWtS^lc, f it'fcSo MS 2 ^- W "C ft? tff b ft 4 * v <D ffiB 

t^iftt&st-g-i- li, 2tf >r is -& ms 2 '5> w <d mm 4 * > t lti 

^c^tdil^-r^c *tfftt*fc «fc t> , Sid, MS n + 1 (n^3) ?r^(9 

ft * m K JtS C T . *U3£-i-S#ttT5/»SkSr2Bik$-e:«. fc 5 v Si 
-f * >- o © * m & — ^ fit a T id o tt m & id fi <d m J£ id it tr * fc 

d. r fli, m/z-563. 2<D-T * y^MS 3 ^|f©i'f t^taiRSilfc. 

7o©7 $ y Sl^ilt^tifc, # SI ifc 0ii k *3 ^ -c f± , -f ft t> * 

^ ^ h ;V ft? #p M id H L 7t B# ffi (i 10 insect ^ t* 0 , h 
^ x — * aq S I 3 <r> y T /u * -T A jEc W fiffi *3 <fc t>* W ^ "51 T? fo S 0 ^37 
25 H] {d Tjk -f ct 9 (d % ^ffi©MS 2 ©^^^^^ b/Uf-^, S. , MS 2 -^ ^ 

h^f - * £ , x — ^^< — ^.^^y^ h^^T (MASCOT) ^ffl^Titff 
tfc (litof-^^-^ ii, MS 2 -^ y y,s<? h/i/f-^LW*H 
tlf^i^fcft). MS 2 -^^^-<^ h yi'f - ^ ^ffl V^/cftf W T?t4, IE ft? IB 
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m (MIFVGIK) a lOfa SXT t t£ 9 1& 7 > ? £ tl l^a* % MS 2 , MS 3 M-g- 
-7 * 7. ^ 7 H 7 s — * £ m v * fc m & % ]E M IB ?U *s lfa J- 7 ^ * £ 

5 * , # i§ 93 x* « t 5 y gg ga n as & £ me w -b # pt m & ms"-^ * * 

7 h ^7- ^ td^j- LTI4MS n + 1 ^*ft {3MS n '5>#T ^tT^Ttd, #C<D 
f£ W- <D ff- jil'J (Ms'xiiSiJ©^i->^i^t>t LfcMS 2 ) fcafStr©-?, 
** JR ft W- 91 *• i" 5 t < . m * /u — y b ft ft tix as rT Hg 4 * 6 o * 

* as # <b n z> „ 

(yr/u^-rA^ — ^-< — ^ tfe ^ ) 

t5, * HJg #ij t? (i , h tl tz MS" ^ ^ 7 h/l^ — * Id St L T , 

y r^HAicf - ^ii^tr^ ^38Bifi*mife0yoft!.a7 

d — Sr^LfcfcwefcSo # b tb 7t MS" (n^ 2) 7 J> /U 7* — 7" 

20 * * Sf © ffi 2?U 5: » 5H ?H ffc b 1ffSk o^^f KKJiJ, X t>\ S & ^ 7° 

— * & % & m » t si* * 4 j» mifc-t- & 0 z. , yr/u^-r 

A 4 it % MS" (n^2)-^*^-<7 h As ft? W 3 ( IB] 14 # k° — 9 > iffi & 4»J 
25 ^ , 7 — ^-<— ^^^60, (n> 2(7) -g- iiMS 2 v 7 7. ^ h /U 7 — ^ 
t MS n -v ^ ^ ^ * F/i/r-^«JDl^l))^10 msec(S^c{4l00 msec) 
&^[:^It5:^f^t5„ rr-C. 7-^-<-x^^60^ffl^ 

ffft L^^i^li, MS" (n>2)CO-^^X^7 h /U 7 — ^ «MS 2 -^ ^ ^ ^ 



* n f — * id to % & m -r z> & m as fo s o * fc i£&(D&fam t it 

ffl^5f-^^-^ftf "Clil^^; h/ufcfc 9 1 # g ft £> B# ISJ # & 

-Y A ft? tff as pT b& t ft 5 o 
C^^O##^MS 3 / MS 2 ') 

iii->^rA©fti7n-*/f Lf;tOt^5„ * H % #J t? (± % y 
10 T ? >f A ft? flf $ fc MS"^ — * as ^ — -if «gc {c <fc «9 3£ £ n ^ 1* & 
Ifcfl^, MS n+1 5> W^MS"'^ tff Sr ft 0 t V> 9 h <D -e fe 5 o 3^1(4. 
— o <d T 5 / S^ilroSili , ^jil:i6^lo©7 5 7 W. as L 
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Trp 


186.2 


Glu-Gly 


186.2 






Ala-Asp 


186.2 






Ser-Val 


186.2 






Lys-Gly 


185.2 






Gln-Gly 


185.2 






Asn-Ala 


185.2 


Asn 


114.1 


Gly-Gly 


114.1 


Lys 


128.2 


Gly-Ala 


128.1 


1 Gin 


128.1 


Gly-Ala 


128.1 


Glu 


129.1 


Gly-Ala 


128.1 


Arg 


156.2 


Val-Gly 


156.2 



15 mi 

m X- y i? > (Lys) Offilfci:, ^ y > (Gly) t T 7 = 
>(Ala)t iS^^^f K ( Gly-Ala £ /c (4 Ala-Gly) O © 4 fgc fi (5 f£ 
i-T*fe!l, 5>ft?iE<^<£^^MlM4 EgiJ-? £ ft r^fc*. mte0d 
Zl + ~ ( V T * J J* de /?oko) CO MS n (n ^ 2) -7 ;* X ^< ? F;l/f-^ 
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rt^pTtg-efcSo s , * 2 (4 , t ^ y m <D it ^ m m <d mm <d - m 



5 §:^Lfct)©tfc5 





Zlm[Da] 




28.01 




79.98 




42.04 




210.36 




15.99 


>7^H3v;Mb 


162.14 



^ 2 

rT |g 14 # § ^ (j > {i? ffc « i£ j& $t L T ^ 5 if - ^ &m.1 'Oris t 
10 LT, MS n + 1 ##r* (4MS n '##r £ l^lh 5 r t tf* «T t& T? #> 5 „ * fc , 

ia?u 4> ^ y v (Gi y )-^ y > ^ (Gi y ) # if % a? urn # £ c id < ^ (#j *x 

IS ) £ % x e> tt 5 IB ?iJ 4- ^ * A ^ L . t <d J: 9 £ SB m ^ , sfe^fta 
— If it 36 <£> BE m A* * * *b 3 "51 ti 14 *s £> 6 ^ 5 j6» £- ¥U 36 i" 5 (61) „ ^ i* 

15 ^^-^tp^^->-$r^^^-^tL-r3l^b(62) N MS n+1 ^ Wife fc (4MS n '# 
t»f r £ # «r ffi "C fc 5 „ ^ti h <D$kWfe=>- — if ^ ^ - if a ^» 

^tt, A*t5I i^T'f , ^ — If A* ft 36 L fc 4# 36 # £ fig -T 
it^(c<D^, MS n+1 ##f £ >c (4MS n '5> W £ mm-f- % r t iz. «t 9 % «t v) p 

20 So * , * H 3% 0»J <£> T 5 / ®? IB ?U ft? #r # m l* , UT/i'NAMlt 
LTt'/j:<i^Ii Lfbfflt^rHs^iffcS, — Jtttt: , x - * 
^< — * tfe s$? "C (4 , Iff $B 4 0) ^ ft v Ml %K 14 <£> (£ v ^ ;* x ^ ? h /u x — 9 
t T ^ 46 T ft? *f L fc * ^ s & 5H B# # it M -T 5 tz It -C ft < % «| fig 14 



(D*^s*?'g&mj££tix ? -*im&& & & tz & , ft m t£ <D & ^ ^ 

* X-<? h^f - ^ ii l& ± L 7c f5 5 t)> & v > :fe§ 5 0 ~ CD # , * 

7 5 y ift IB m m tff # iSfc £• ffl v> T I? ffi 1- 5 d £ K: J; <3 , |^4f-^© 

0 -h . tf^Sco^-v > >fH^+4Wr^</ > '-^^- x ^< ? h ^ x — * t)> if 9 2» £• W 

1 *s "5J T* fe 5 o 

^mm(Dm~-Y'^<Dmmm^^^^x , 40-4212 £/b ^tr 

10 St5, $5 41, 42mte&MMffl<D i/ * J* <D tiiM? v — 7jk LT^5„ 

5 y m is ^ e> ^ an £ n s £ r 0 « mi -p 7 ^ * > h aM# <b *x * < t 

U5IS©77^^ v h ;T ^ <D fc° — ^ 7)M# «b *L tt f±\ K 

^^^t5: £ Ji "5T fil "C 5 „ Z <Dit#>, i#m ? 9 ? * > h 4 * ^ v> 
fc «r -c fe a o ^4o@t/Tt i 5 t $ y @£ ib ®^ e> #t £ *l 

**<tti^$n^. -o| V W4 iii5c(D^^ fc° — ^ tffe & £ m & 

f±, f ix^©t°-^^i^-i^b*5t°-^^i lt^il, m — m 
tz it j&t r > * - r tr - ? b*&&m>-r z>-sjm&<Dmi<^ ia/z<D&m tm 

x. te\ b-f Jr V IWi y-T Or is fcf — ^ <Z> m/zflS ^ m/z=± 40© fg gg ) m 
ftSriffl LTt) J;^„ ^<Dt°— ? m(D$fc&, 3b Z> — <D & £X ± 

&5fctir#*«r'£tr£*fcL, * © k w © ay ( ms 1 x « su © w * > 

m&M4 * > t L 7tMS 2 ) * lii^SrUTt 5o r r -e , t°-yi¥ 
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n <D t # s MS n + 1 ft ft <0 m 4 * is M j£ 64 t L X , #tf— ^WW©WHI*S 

(7) 4* m $ n r fc 1* « * © 4> * ^ SB ft & & a, t~ 4 ty|;t it 
5 MS n + 1 r&#f £HSST* t , H£*l!f£<0lP]JL#ia.i&«>5. *fc, r © *J £ tt 

& a L (65), tOt- ^^^^fcS — £A ± a> ^ a> <D #lj 5£ 66 £r £g 

i lt, t° - * m & to s — m <d m. si ± x & tt «\ pmc^iftttsi 

t^Cf^/H, (MS^ttS'J©^ *^«Sr«>r ^> 

io t LfcMS 2 ) */ciii£^H7t5„ , tr— * # as *> 5 afcK iRfc 
&t^4§-£fc:te, MS n+1 ^^*fc{iMS n '^^f^^Jifei-s 0 - <e> $ N MS n+1 

* <D /> fc ^ '$& # & -a h It << * > \z. M L T MS n + 1 # tf$r^JfeT-#,|W]^*i 

m -c , - if as }t -r z> r t as «t -e 6 „ 
20 h/i/f-^ojSDficis^tii, * t° - * m ps a> b ^ s -f s m tt it 

^t§. rr-C, HJ6 0IJ- + - ( y T /U * W A de novo) t IH # , 

pna#^-^i»*, iffii$cw^. ffi^^m & l fcMsv * * ^ h 

/I/ f - ^ t M L t > — 5tO|S^J^|*]j&l/Wifo5 — 7£ (D ig. U ± <D 

# $ ti tz mm m # it ^ $ *l fc - ^ fit ^ m tz * v> ^ « , Ms n+1 # w 

* fc {±MS n '^#T Sr HJS^- 5 o MS n + 1 # W * £lfc-f 5 « W ^" ^ t Lttt, 



M <D H B£ ffl (10 nsecWrt^l/MilOO ms e c U 1*1 ) iZ. H fig $ frl , ft jg 
K ft tif 7 V — & & Wi ft lZ.m$l £ tl Z> <, 

ft 46H iz. , *l»J©ft^Df->^fA»-|llil:Id< ^ * x a 
« fife m * ^ -f o PCft if © « * S6 « fc: *5 v> »«f*f*>f*^»c:B8-r-6 

flssfe a* fit, it^^^^ff* (*^{±m/z. rrr-m(i-r 

x - * -< - * * % u m -r z> it #> <d m m ( m fit\ £ ^ « # <t* <d # x y 

- (fca--7y*if), ttf ft: B £ , mM<D^M. St4^) Sr 51 iR • 
io AAt5:tt)Tf s, & # <£> » fit . Ifi^fcSVMi^y/^I 

-x?$?5 0 EE # <£> x — * — £ 3HJ ffl -5 -g- fd fii , Hii±-eiE#©7* 

— ^ — * y * . h ^ h m &. -r z> & © si ^ \z: «t <9 , ^ — -r — * -< - ^ 

Id 3s v ^ T fit . ft — x — ^ ^< — ^l;!)^ h$tiTV^ftv>^)®oD-t'^->'^ 

a * nn< -f s /c id N w fg^i^T'iiit^iftt (ms) izmm-t 

tf^fTKi^t#5„ ^ ^ , ft - x - 9 -< - * id V * h £ tt 
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m<Dn — (d? — $ ^ — * t mm^iffo l , i nk w m & $f &t iz & m $ n 

±.fift$r(D -7 p — <d#| £f547H] lzfjk1r 0 nt'li, -oro->-yy 

m j; (9 — j. gij b& -r 5 o ^^^-^^-^ogijjjEffrf-o^-c 

•5 o 

*7t, H-co-r'— ^ -< — ;*£r^o^l5(E0i|(D:7n — & M 4 9ld^-|- 0 

m &n& <o mm \z m & t mm rti^7P-©s^ii, (* 

*si5©aa^^) m 46m *=Mt 3 m s jg> ^ £ <t 9 n ? z. k & m 

ft 5 0 III *lP|©f t^ff •> ^ ^ AcD-^ife^ijiciS^ < M tH s£ 
25 [H £r ^ i" 0 Il^lritttEii^ ^> h7 s/ 7" — MftteffflmmMLft 

f± . M 7L i2\ T ^ V 7- 4 # >V 5 ^ b !J - Sfl67# ( 1995^) 

234A-242A3S (Analytical Chemistry, Vol. 67 (1995) pp234A-242A) 



k ie <* *i x ^ s 0 tztz. * m m m , -< * ^ h ? ? ^mta $ 

ft K ft if h ti 3 & tfm <C 5 o r <D fig fit . JRfTiSWg!«*#*fW-<BJO 

5 $ ■& 5 * r* fc 5 o » # * o h^7 7/it'«i«:»iaia •? # re 
£ n u- ^ ^ ^ ^ , -r^-v^ivi^A^tL. ^ u ^ hD^T"!/ - 

o i ^iiiiasi o 2 tiA$ti5 0 £ «b ^ , mm o 3 «t •? its 

10 K^gpi 0 4 A £ ti > fttttt'T^l'tt**** — /uftifT?#jfc;* 
tLS-f^^fli^gBl 0 5^iiiiL, st > h 7 7 / 1 0 6 A £ tb 

-So ^ t> h7 0 6{Cfii«j^^®JBE^i^Jl^«^J;«9#t^^tL > 

USSIfti^ty h y y -7 i o 6 ©t^act^t^ tvii 

15 -r^v^^i^i o 5t#it5J: 5^, << * is m &n (d ^ mm — ^ 

£ , 0 5 fc: £ S ffi # - ^ a* ffl £ ;h, ft ^ 4& fd I* , 

^h777"t5llliEiiWty ^77*1 0 6 tEpjfl^So — 
20 ^B#P^ h77/$tlfct*ft^t>li, II M & ^ lc <k D^^^^i^ 

£ ?tsffi^f?ii§yfc*^#fft-i o 7 <d ^ ^mmm i o 8 ic: ^ a £ 

-5 0 -T^^ADit^l 0 8 t'tl, #A$tbfcM^^-r^-XC^b, 

o^-r 5 >- ^ X /u ^ co its m ffi £ Ad L , Mf^^t-i'^-v^^^o® 
ft ^ _ (- ft & ^ -e jju & -f- 5 o Ad ^ $ n fc % W #t -r ^- > fi y 7 u 

25 ^^—1 0 9tCj; <9#litGr>^M£^{t, ^ ^ 7U ^ — ifc £ tb T , 4£ fcB 

§§1 1 0 -c tfe w 3 *l s . -f^-vAnii^i osa^tfetasi 1 o^ms 

W ifc ) ^ A t VMJ tMS /c * % ^ tB §5 1 1 0 ^ 13: m/z CD {g V * ^ ir is 

bmnktemz tiz 0 ^ tB #§ 1 1 0 <d ftt) temnt&miR^mA £ ti, -r 



ai H# \Z m ^ V* X << 7t XDm/ztf £ ft 5 „ :©J; ? fd L T 

*»e>ftfcH*St*#*f*£*J:0, 2^ft5)|f©si^t5^tyro 

5 k ( r >f y u — a v ) -f z tub (D ?si m $imm & ^ * *s h ? v 7 l o 
6 id Tin i*- 3 * , *#&«IRa»&ilSJ3ft««l£|&*asHi£ft3„ $ 

mmfcmmicm z ti. a? gt l y 9 x y >- y 4 -x^m^ * ^ y 9 * x 
10 £ ft % ?n ft m HQ m st s##f 1 0 7 <d ^ * ^mm$?> 1 0 8(c^ 

#^oy-f 5 ^^-e^/u^*t<75iSS«JBES:fi]*nL, Mf£#;^x>-£#^ 

©iix^;u=¥-t/j:5S t-ipit5 0 tjp 3g $ ft fc m # -r ^ « y 

7H^1 0 9(C«t»)«.iiW^|g*$»t, tfe ffi « 1 1 Oftffl^ 
15 5 „ £ti 3s 1 1 0©m*l4ttf««!!a»^i»A$ft, -Y^-^tftaNFMt- 

^IStSo - ^ ifc ^ « & M?H£ # £ ft 7t 2&«*##f*|-afe^;a-^ii N 

t©« jfeiffii:av\ him * 2 & st * ^ *f /5 s f? ft o 

20 5nat^t«t 5 * eg s ffi — a- a> ft 5 y = r h 9 y x & m 

^x-bmt>te^o y = r y ? y x (mmm** — ^) -mftmmmnm. 

^tfit If K^^TIi, mx.it, 7fy K — v' a V X 

>f >- -V ^ ^-^y h P ^ by— ftl2# ( 1998^) fU463-14743S 
(Rapid Communications in Mass Spectrometry, Vol. 12 (1998) 
25 p P 1463-1474) IE «c ^ fe 5 0 * H ft£ 0(1 (4 ft 2 M <D E S 1£ 4 * > h 9 y 

y t mm & m m tc & , —m^ y 9 > x -c # 5 >r ^- > w * & ±t tjd $ 

t5:t/}st^fij:#i^t*fc5 0 !) - 7 F 7 7 I: li , ftVrttMi 



ft # flr fl- it i - 5 - t h "5T b6 t? 5 o ^ fls ^ C3 ^ h ^ 7 7 ft b* (D m 

5 9 ^ tb # M SIS 1 0 2l:f A^ix5o £ <b , i?Ll 0 3 J: 9 i« If £ SB 
l 0 4 (~ t£ M $ ti fc ^J- v 46 & & 1 0 52rffii®L, >T^->>7y^l 
0 6 t^A^tlSo ;t ^ h7y^l 0 6iC(i|^j^^M;i±/5 s f^^l^S 
*J:9ftl&$tL, 0 6 <D * \c M fte #t ^ fit h 

m/z^JSCT-i'^->'h7 5/7 0 6J;i9#tt5$tL, «ttUS 1 l 0 t^tB^ 
H 3 0 ^flBSl l 0©m^7W:«a«!!3ffi«B^#A$tb, >T * > 4* ffi B# M 
15 Mty©m/z^*^ ( 1 SC ft # #f ) i" S w i: 35s -C # 5„ 3147 

n cd 0y t iPi « iz. , 2 7^w*5>w^tf5^i:t-T:-#s 0 ?r m m m m ft 

fo S o 

20 J^_hO^50. 51, 52HI IC^ $ tL^: HJB0IJ V^T fi, ft «B ^ S IfP ^ 

?>w*g^srStt-cs;^«[mffiSrfn*D-rsr.t^«t t> , ^w*f^^^^- 

y — T h 7 s/^(4 0*Jx.fi*^47Hlc7)Hm4l-r^-^ h 7 y 7° t it 
25 |55LTS*^24fri^v^^T-fcSfcfe, $S*/£#£J:«5flll£{;:«fi# 

m^U^m^ZtifzAfimffi-ete, # #r 5- 3£ 3t o T , fttirM&'f * > 
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15. 5feiw J; ? icf - of - — ;* # !R f£ £ ft , » art ^ Ik *3 v * 

tfe*i^5 0 ^lt, w « *a a ifb 

0 5©£*«*K--/uK:i*Sift*JBE*:BJ;bP-*-<5. * <£> * > * > M £ 
5 Htv f^y/l 0 6 (^^A^tiS^ tx^tf, # *f *fr * ^ ^ 

7y/^^, nm^vf < 1 & « * # w ) tsr t^t«i5o' & , 1 

-tt5^yttLTl5feWl^yfAff^lr ( 2 & ff * 5> 

3£ O ifii V ^ <7> , fc5VM±, 77^'^>h^t>^^tlJtI^#ffi 
>f ^- ^ * ^ *s fc 5 . & J- , 4E 3fc WI itL K m ^ , 2Sf i^t^ti-Y *y 
20 (-Sg) Sr>f*y h?y^6-eijli (7^yi/- CID 

mm -en. tktftztit'^*^ ? r * > v 4 *>) 14 , s #j & 
(d«t«9**-tciii^$tL, «ffi*niisifr*^*fS-i 0 7t^ff^ti5 0 

* . 52 H (Zl ^ ffi 0i| TM4 „ 'fty^yT'l 0 6f 2ftft^ 
25 #f7j>HfT£ft5„ :©i5/j;^7Ali^Df (MS/MS) >— >r > ^ 
£r ft *f *f ^ «< * > *f L T JUI & % L , # * <D MS/MS * ^ ^ 

4 x J } & ft o z. t h "ss ifex- h z> 0 
% 53HI \z. , h 7 5/7°tc:*3ttS^^^(7) F7 7 
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b 7 5/ ^ *P $ -5 tz #> , & 9 A £ 
ti -5 A + & 1>*bV ^^o^^^fi^fD^iSEltfc^iW;*-^ F 7 7 7*(cio 
^ T h 7 y Zf £ tl Z> o #'J ^ J2\ A + -T * > ^ B V 3j- > J: V) ft tE tt & f± #J 

— # , >- h 7 y 7° ~e fi , 5f H 1I^I!i*^ i 

<c s ^ i a* & 5 o * , aV t>©i 5 & # & it a> it, v w ^->^gio 

fcllStSi^, h7 ^Cfc^Tll^ *LCID£ tl -5 -r ^- V 

(7) <fe id aV > & * Ri & m 1- z> a; « & ® je & m *a -s* ^ * -c 31 n -r 5 

Ws& „ ^53 (b) Hlfc^-rj;5tc N AVtyii^ty F7'7 7"l;-I 

©ftSrJlftl^* 5 C 5, r © r <!: li , B + -f ^ >- <7> tij ^ ^ a> 

ft _b i" 5 ^t!* L , ? ^xAjri^WfcRTti t ft -5 0 * , 50 , 
51, 52m ic^-r J: 0 \z N -T^->-^i^^l 0 5{rA#t>T^->Sr h 7 y -f 
~t Z^mWimmn ®.\z aV ^-^Sr*i«&#m-t-SSS^jS«BESrS*a-g- 
^-a-TPP^Pi-Si, AV > ^ dC m -f * s b 7 y^tciiSLA^tLSC^ 
IrKJttS I i ^T'^ 5„ t©gf , bV ^- ^ fctj ^ m & £ ft 

its. i^ii^mEEPn^pfcj;'?, ^ > # & it ^ 

fg54 N 55, 56E1 (i , * I'M MMALDI ( ^ b V s/**3fcSU — if 

m <d m w m m mm 4 * > byy^^:m,^^fmw:<Dh<Dx-h^. mss 
m(DmwMtewmm4 * > b ? y — m n m m m % * # w ^ s <o t 
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SB 5612 -J" <fc 5 K E » ffi y = 7 F7^^I^5:HT-t5. 
»fy7/Hiv h y y^^*Sii tK7 1/ - hi 1 lllgtftL, 
& *i £ -tf 3 0 KOi 5 l!!Lt^»Lfc7U- h 1 1 

5 ist s u , u — if-yt&mft-tz> 0 m £ m m k « i i 2 # k m 
iigLt^siirtcfit^tis. ^ — if — m ( f — ^ s « & 

0. 1mm) iz. X <9 7° u — h 1 1 1 ^5)11-7^ ^ n tSSWM'f *>i s ± 
£ *l 6 „ ^ u — h l l lJh©u — If — JSIt«fBffl[*»«i$-e:Sriic 

— )V t£ if T* m J$ £' *L -5 >T * ^ $m i£ £B 1 0 5 £ i§ ^ty h7->7" 

1 0 6td>gA£n<5o -Y > h 7 y -7 1 0 6 (:: fit it5 j£ ffi J± iSi JH j& ® 

m x <o mm £ ti. 4 ?t > h ? -y ^ 1 0 6 cd *p .l> g& ^ ^ # > « h 

7^^5„ ^^ffiflfliyw- h 1 1 lttS^gf rttSILfc 
15 T icKfii - S r t t -C # 5 o IB54, 55, 56IH ^ £ tb fc ^ 

£ 5 7 HI K , * IS 93 cd $ fe: gij <7> « 4 5> tff > * ^ A <D - H tfe #y ic £ <5 
20 <^SffijjfeH]^^i- 0 *Hl^(i, -^tcIK^^d^ h ^ 7 y j — / 

77 7 A ) ^ ^ v? ^ ^ > a ^ y<;vy' X V Wii$-y- > s^frmA £ H Z> 
^ lb *H *g f& ^7* 7 3i v h & 7)Mt 5 * fc % - o m w y if — '< — l 

0 l^ffiE$ttfc^»J+@^fg2fl|®^S2^(7>AK>7 0 l 0 1 \Z. J; 9 m 
25 #ifc*S:B8ffl5£ftT>< >v=^^'>3 y^;U7'^^A$ib5„ LC777A 

T?^i$nfc«#t y7^ii8»7>f yf >^/^7i 1 3 k m A 
n# m f? 5 t . ^y/i 0 m^it5„ 



2 mm & 2 (D # > y i o 2ic£<omfc : tfam; : kmB&tix. b ? y y° 
zf & m m z , f^77*7^ (lc*7 a) 

5 A£tL, I1^*T$^5„ 5)IHTi, > ^ 1 0 2 I* # Jt L , tf? ^ 

7 i frmft-T Z> * - & 7c g lc# 7 a -e ft m £ in 5 m it V- > , h 

7y^*7At-HHII18**jl, Zl i^TC @ LC7J 7 A-C^i^ti, ff 

/H±, Iftf i7>Kr$ti5o U X 5 ^ > y^(DUm 'P tt <^*§ 
7° /l- S if # # 3t # ^ 4§ & K (4 z: & LC t? *> ^ k ft m -f -5 n t (4 

tb * -r , ms ^ m a £ n 3 u- ^ ^ ;ni *s & x s r t & # v ^ 0 fr^m 

« K fi IB 0 tf> & 9 . ftify7'^©i^t(i^t)f*ttftf 
15 l^yfAft^Drts: t ft S m X h 5 „ 

^ t± , LC77 7 A £ 36 ?iJ a -T & r <h d 4 <9 , ffi * ^ — 7" y h ft fr £r ft 

Mssm i£7F-t-MMM-eiis ic/usft #f ft 5 a* „ lc 

20 iBjds^jw-c^ntf, lc# m <d ffl & Nf dq £ -r e> -r ^ tia , ^tfMt 
*> , ^ * ^ m i o i 4 "9^^^tbs^w*f^#i®**^M^^c^^-^ 

3: # W L . 4 1 0 2 J; 9 4^ $ *i 5 5)f >**til* f ©I 

* > & ftvt-r z> * 4j-i/Mtmmft%tmwk<D@s&$Kxiz, m 
^ b# 5> hi & ^ is r -r 5 tt y&s § o :©j; 5 ft lco 3fe yij ^ a -e . 



^ ) ^^m^m-r:^ . m?. ;v—y y V ft #f iz =fr m T- 5 0 * 3H M 0ij 

5 _^^_^ } ^y^ h £ ft # ^ # & ^ * ^ £ W ^ j£ LC# #f <7> 0fl 

B# m £ ^ * A fi £B -C it 5t L T *5 < - t jjs (B f U T & 6 „ 

^ # w & k (4 % ^ in - fc as # * it &m ft -s «t 5 teftummto 

io ff £ — ^ 4 fc * > -f )V \z. mto -f 5 t:Eitftje4#tFrtf s «ri&£ft5„ 

ASi«j*rtSB*ip*srii, m * m ^ 1 3 c , 18 o. 1 5 n ft if (D^mm 
ol ft -e m m & ti it i> <d x* & s „ lc# e ft m ^ wl -c <d m as m m « m — -c 
*> "9 . ii^t'^oifiasn^^, <>( * is m & n & j * ^ 4t$h 

59EI ^ J; 9 fC „ ~ O <£> fc° — ^^-<Tt^oT^ttS^ix5o AT? 

|5H£#g^£ftfct><75<£>k 0 ~ ^ ffe5„ IHIt^- K 4 S'J 4fc SC S 
^O^^^^fiftoT^S^fEtt^&Sfctf), Zo©t°-^^ixf ^, 
20 l^yf Afi^lr^tet. f Lt, 2^ft^lf©S* (MS/MS^ 
* W> ) £ *) ftVftt&VonomTZ&ftii^ £ fc. , ^-^-^^^ ( fc° 

MilSLTfc< £-I#fc5 0 £ fc, HI -C (4 , ^ t? ^ £.ft /c 

■c # & — 7="— ^-< — *(d y * htiftsjifcfcicit-aL-cfc, ^ en 
* ft ti* ft b ft „ * fc, m — 7 s ' — * ^ — * <d y * h m g ft $ ft 

^-^T-fooT'b. ^ T <£> — fc <£> t:° — 9 L a» ^ fctj £ ft ft V > & ^ , * 
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»»f<Cif©»-g'lctt, IE Iff fit fe 5 H ft m 
5 Sr & Jlfc L 4§ , rt> <9 ^ < i~ 5 fc * , II^7"!)yh7^ K « 

-f > , r^v^y^^, 7 * > h & <!f ) ^iejp^5 o 
::t\ jea T k * 35 cd tn fife cd #«j ^ij ^ -r 5 0 

(1) **#W3r«©SlJt»*£*att«*>l';*-i'ft;L, £ fife L fc 
10 ^^^-r^-^McD^^^^^^Wi^m^tb m/z ?rSfo^ ^yl^ 

t>* 99 ^ £ # & Ml 9 3S -f ^ >f AlKi^tfli^I^yhSl^lf 

v- * ^ A {£ & 1^ T . n-l(Hl(n{in^l<7)S*[)©'<^>'S©il^ • fi¥ B£ £r 

fr^, *jxtc»LK*^«fbT#e>nfcna»B©st*^*f (ms") 
15 jg*-efes. 4^->(DmmMmmt m/z ^a-i-s autasi*© tr — ^ 

T? * £ *i . ^ .x * ^ h m 3t *£ M U , ^-fe^^^tbfc^^-v 
« 05 t£ 7* - * tVScOf it m , K ft # tff £ M <D Wi Wt 

20 — © ft # B* |H] t f ©r - * tt:*f L, -t <D vv-ftb^, ifeVM*. rtib 
cd^^cScd-x-^) £-&^3nTfiEte<z>;fr4!§«r¥iJ5tL, ^ cd JUc * 
<5 £ , MS n cD^<D^W^^^sfeS^^^^l*l(c:giJ]^j(c:#iJ^-rs 0 

(2) ^^li^^ixfc-r^-^scD^tt^ — i?fi x k 

rt»'Cft'tt5f-^"<-^l-ftill , Jt5. 
25 (3) Kft^rtff^^^A^F^glST'ft^ri-S^-^^-^^, — S SfJ 3t 

T , *§ £ £ tb fc & ft «t 9 # » • 55 £ as ^ ay $ *l 5 # * ft ^ zf f- Y\z. 
(4) Il^lr^^fAiiSrtaiT'ftttSr-M-xii, a — nf # 



(5) St^^fv'Xf A^rtSUt^f t^r-^^-^li, a — if *s 

( 6 ) Ii^lf'>^f t^f-^^-^lj:, jR| £ 4> 

fc^Ttrt^f-^^-^ic, IE ff $J ^' — ^ 7)S Kg B# ^ £ ft -5 

t" S o 

(7) tfeil)l$iifc^tyS©«Ftt7 f -^ <t-^-rs^ltgtt(Z)^-te 

10 & ¥U 3t b , -t<Z>tt*{caE-5#. MS" <7) 7^ <D # W ftS £ J|!c 5 # ^ B£ Pel I*) 
t liWlC!|!lj)lt5*ftl:t5^t % n^P^i(DS*^fT (MS n ) g$ 

-C*>5^^^^^ h /Ki , 4 yt >(D MMMW,^ it m/z St S aj ^ 
3^^^t°-^ ( ^ ;/ t° - ^ ) -e ^ $ ft . fir t£ 7* — ^ t — tt5HJ 
^£ftfc. 6 m/zffi £*#0-T * V t°— * & . MS n <D Bfc (D 5>#f^MS n (n 
15 ^2)^m^> MS n (D^O^^(Dil^ • ft?8ft <D * — y y V 4 * ^ M t "t 
3 . * VM4 . * — y y h t ft h ft Vn J; 5 m M i" 5 o 

(8) # t£ — * £ — gc 1" 5 £ W J£ £ ft rt: , ^Sm/zfit^^o^^-v 

t° — ^ 3r . MS"<D }fc O 5* #f J^MS" (n^ 2) (7? ^§ , MS" <D # <D ft #f <D M tR • 
M M <D 9 — y y h'f ^-^ffiic/^^^v^J: 5 H it -f -5 ^ S3 ^ T „ 
20 — gfcL&v>£^Jj£Sftfc^— *<E>5*>. 38i « tf> ft i/^ NI fc: 

te*5^t\ *5W3tl*IBi tt» n l£ 1^ g <D X X * hA-ffliJj£ (MS n ) 

d» £> , & w # tfr S'i J£ 4 1 »r b ft ^ b# m . * fit , n © g <d ^ * ^ 
25 * h /u m ^ ( MS n ) *»&»:©^#f^^»fT«roJ1Sfll«flW, 7& m fit . 

100msec. 10msec. 5msec. 1 ms ec £JL F*) <D I > "f ft rt> O B# ^ "C -5 t> <£> £ 

(l 0) MS n ^^(D^tfr^i^^lfeS^^B#^F^^iiJ]^{c:^J^-rs^- 

ft(C:}oV>T.MS n O&<D##fft^£fii.n|£(S£@<D-7;*^-<^ h >MMS n ) 



<d o *> , gfe -5 m/zfi ^ ^ o ^- > t° — ? <Dm$i t n m n <dmm & & xf 

n B (D^r X b Jl>ft MftVrWl £ (MS n + 1 ) t5t>Oit5. 

(i i ) Ms n <D&<Dftffi[H®&j&z&j£mmft^&m&)izm7z-rz>jj 

& *5 V> T , MS"<0 & CO # W I*) ^ <b 14 > nl&PggCO^**^^ h /U »J 
5 j£ (MS") * *: # BR K , n-m^l©-7^^^^ h ,U (MS n_1 ) 

o-r^t-^t 0 -^^. n -laps i <d -7 * ^ ^ {7 iwuaue cms" -1 ) 
hm^-mmv. wm n *s<? h/u cms") 

10 (12) n&PggCO^^^^^h/UfiiJJt ( MS") ife * * » » % n 
-1© Pi g CO -r 7 7s ^ (MS" -1 ) jo T 31 ^ L /c, l£ -5 m / z fit £- 

Spo-f^">-t 0 — ^ tl±S/i5 m/zffi ^^o^tyt"-^^, n - IS 
g © ■? ^ X ^ h/U«l5£ (MS"" 1 ) ife*36»fe»3e-#H(lU, S^n gpg 
gco-7*;*^^ h/Hi^ffil^ (MS") i" S £fe Id jo ^ T , n Si 

15 g CO -v * ;* ^ h $J ^ (MS") & m & # BR (C % n -1 St Pi g CO 
^-^^ h/W (MS" -1 ) *5 1^ "C iS ^ L fc, *5m/zilS:j*0/f 

^<t{4. mmm. m ^ict-it z ^i/is^^-yt"-^^, n-ig 

Pt g CO -7 * ^ ^ h S'J 3t ( MS n ~ 1 ) ISl^bl^ • ^tt, S^ng 

PfgcO-7^^^^ Iwu « * # #f 80J (MS") f5 0 
20 (13) MS"co & co # tff ^ & 5 4# J£ B# ft g gb #j 4=U ^-T 5 * 

jfe K: *3 v^ T , MS"co #; co 5* #f f*) ^ i: fi , Z th £A _t <D & &t M M ft -T Z> 

9 >^A®ft^-WiC(4it*-r. ^coKf4(-*J-LT. -|£PggcOj€*# 

tffCMS 1 ), i&VMi. iSSrHTtSc 
(1 4) MS>*©^ffrti^t5#^SfFll^tlft^l:W^t5* 
25 StM^^T, MS n CO & CO ft ffi ft m- \Z. JS D T , ^V^'ASCi^flfglgcO 

(1 5) MS n co&co##f|*|^{£/&DT, 9 AfI»lfiI©tE 
ft fcOilfe^#^^IE-r5*-jfe{-*3V>T, MS"cO #; CO tfSMS"(n^ 2) 

ljR'#i^-yy *yof t^tf jtm/z© 
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(i6) m 7 s - ? t it . ^ *^mco . mAm^ , mm*? > mamm 

Wit m/zfii-^, ^tU^^^> v V if =7 -7 4 — (LC)glMi^^ 

&W)1® Itm*? . L Ct^!iGC©Si^^7^iy h^, 2*%LC 
# , MADLI-T ^^M^rfflV^-S^r-n-COMjjSl-T 0 l^ — h [I ("t 5 ^ *° 

MiSXf^-^XttM^^. ^ - if ft £ ft <t* J; 

(MS n (n> 1) <D & (7) 5> W -C <D ? — y y h ^ ^ @ fab K "f , J^VWi. 
MS n (n^ 1) <D (D T* O * — ^ y h -Y ^ > S i - 5 , t ^ II , ICS 

15 &ffius n <D&mn^igm;ttVfmw(Dmmik{*te v <o ^ sat 

^^^f KltlfOi^tOT 5 y it IB m <D X o t£ 4 if V M \Z M •* -5 

^^^tbswig^gai-sws^^ox-^ its. 

(GC) ©«»i*rai^fcu>T,^3£$nfe3£iP4fcKroll»J$ix/tfiti*i*M 
}3 0# £ <?> it igW- =fc 9 , iif-^© U ry-> 3 y^^A^ai 

(1 8) ^ * zsm<D N SC*lfc fi)tlfit m/zflt tio^T, flt * 

25 ©t°-^©i tti l , * « * *t « # it m/zfis k gg l -c w: , mm 
Mihfrb(Dmi&&Tffliz£ox^m-fz>m&. m/zm & ue tn -e & 3 . ^ 

f± LC^GCOft«H*m©H4 5S»*«*l]| L, HI * '£ 
2p ft K <0 m/zjfi «t , UE -e *> 5 ra/zl £ £ it tfc "f 5 - t \C «t <9 , ffil £ BR 



& frb <d m. ii b# m \z. «t o r ^ ®j -r 3 m/zm * u sb w tc *t ie • « ie -r 5 

(l 9) ^#^^£*L/c^^>ffico!ftt£x'-*£, K©Htf 

(2 0) ^*m^^tLfc^^^«<7)i|#t4^-^^. #^©I&fft* 

(2 1) &m7E z titz-< * ^mcD&teir - ? % ^ & it (D m m ft ¥ <D 
(2 2) ^fem^^ttfc-Y^va^^ttx-i?^, 

4# tt x - * i: if" 3 D 
(2 4) ^^fg^^ixfc-r^-^a^^ti^-^^, V ^fkMt£E<»& 

(2 5) ^ & $ titc^ * >m<Dft&r' - ? t - %c-t & iqm&<Dm 
m&nfe-r zjjmiz&\,^x * — m & ¥ ^ x 9 & m z titc mm 

iSfWHL, ^©^Kii^j, ms" ©*©^«frt****»*i*w 

MS" CO & CO 5>#f F*3 ^ , S&VMi, MS" (n ^ 2) CO ^ {4 il ^ • ft? fit CO * — 

(2 7) MS"C9&CQ^^F^£^^^575fef-:fc^T, MS n <D CO # #r 
l*J B8 U -C . 3. — Hf<Z>5feS&3ft«>5, fit fg TiMf <b *l fc b MS n CQ#;CD 

5 o 

(2 8) SCS^flf^^irAfCio^-r, ISicCOtf^MS^^^^. #if 
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(2 9) mwi<vffinf&mw>K x m^s^^x , 10^^' 

(3 o) mwKDmnt&m&ic <t z t ?iHt^i©^fecfc^t , ^ — * 

— ^^^^$,§#-^.#7"— ^-< — * £ ^ ifc O It $g S #1 9 *g 

10 (3 1) n&mB<DWmftVr (MS n ) o-^^^^^ F/HJ^i^tM 

#J^b, ^-W^^r^S^^, MS n <D ^ <D # W ft^ £ sfc 5 fNl f*l 

g Sb ft t ¥U i" 5 r <t ^^m^i-SJfa^tffv-^^-^tjb^T, ICS 

9 , B# m ft ^ £ tb ¥4 a* . ^ (7D ^ l£ <D ff ft 55" tff $15 «t «3 . 

5t*##f£*i5#WK:*|-b, Kftist^TSflE^ p h ^ 9 7 -r — j£ 

20 & t *f l x & £ < <*> 2 m ^ _h m 9 as u t+ an l , bu ibi o n- ay -e , f*j ihs 

\zl & =fr -t 5 - * -< - * \z m L , MS2 # flf £ H % L 7c , ffi fit * 

# h <d m n- ay <d <s 3$ ft -r v * m % ft t ms2 # *f -t 5 . 

(3 2) St^*fgf(Di^>Pft b , £ fife b fc 

25 ^^^^r^-^ao + ^^^^^KftMm^fJt m/z *n^>^-3r>m%: 
uKi^tfutftenfcngBioKi^flf (ms") gftfes, >r 



* ^ (DwmLftmm tt m/z \zlm-t z> mfe&m <o t°- ? xm £ titc, 

* x ^ * h ffl £ & jfc *f L , It] fit # f - * & *J L , *©g*l:S 

(3 3) n-1 m<D << * yloilfi • #«SrtTV^ *r*Wc*|-LSC*##f 
5 LX#b.ilfcn^PI|(Dv^x^^ h/US'J^^m (MS n ) *j- L , =t 

•r %> & m k *3 ^ x \ n &m s * * ^ & h ^mfe (Ms n ) *&*te*3 

(t5, M * 6 m/z fg £■ «p o # >f ^ > k° - ^ ^ *fr L , H3 fa ft k° — * £ *U 

10 aiu #-r^->fc o -^coK*it m an, *©*s*i::2£<5# % ms" 

(34) |^ ft fc° — ^ 4- #U j£ L , -tOJgm^S<3#,MS n <Z>J«fe<©5>W 
^ IBJ BS *S 1 . IDa T £ * 5 t° — * X' , ST ft *f « ffif it m/z <D ± # V> # 

iti L , ^:OM*^C m <?> fit S -3 <^ T , MS n <E>#C<D##fl*3S£<S:Sfc54#j£ 

(35) in hl ft t° - * *u & i 9 , mm £ tiiz>( * is \? 

(36) [tl fflr ft: \f - ^ £r £J IE L , ^©g*tl^t, MS" (O & <D ft #f 
rt#&*34$^P#IWrtfc:gttWK:4iJ£^3:£ifct:::i8V*-C, Is] j£ ft: fc° - 

* <b *£ ^ $ *L t° — * ri s , «^^tB$tbfc^-^^->t°-^O^ft^ m 
/^l^fttf-^cD^^^^^^tiiL, *r©jrttJLfc3fiflf#*in£ — & , 

25 j£ VM± . H 50%* T* — ffc L T <^ -5 X' 0l ft k° — * ^ 5 £ Sfe -5 

(37) |B] {5: f$ t° - ^ «r W ^ b , <D ^ m S <3 # , MS" (D * 5> #f 
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-Cfe<5|WH4ffct°— ?(Dftlps<? — ^^^^y^T 2 '— ? — X h* <D 

in *f -t Z> Wl iu. t° - ^ (D ^ *F * - V jjs , t£ £ P] 4fc k° - ^ <D ft /< 
? — v <t — ffe , ifc </ Mi , Sr M 50%* « -e — m L T V > 5 -e IWJ fa W k° — 

5 * a> s £ 3& s ^ ^ b# m i*i s tb m w ^ -f 5 0 

(3 8) l^fitflctf— ^SriflJ^L, ^©IS^tS^t, MS" <D O 5* #T 

G-JX-i'K?— ?izM-rzm& z, Xtf, ®4lfc m , *v^ii, fit 

10 ^ v> (4 , r-^77^^i LtitH, ^VM4, 1*9 IB x — ^ -< — ^ *§• 

(3 9 ) 1^ i± W t° — ^ £• ¥U ^ L . MS" O & CO 5> #f 

rt3S*SltS*SF^l^rartt;:et!i6<it J l ! «J^-t-S*'jSfetc*3V^T, MS n <D & CO 

(40) R & {£ t" — ^ £ ^ t . -5: co jjg m (- S <5 # s MS" co co ft #f 
rt^£j&5#j£NFrarttgtbtoK*J^1-3:frifefc:i3l^-C, MS n CD IX CD 

20 t°- ^ <b *a *o T , IKtSo 

(4 1) #: fc° — ^£#J3tL, ^OgSCSo'f , MS n <D <D # #f 

rt^*lfeS#3£^rai*3{cSib6<JtJ|9j^-r5*-j*tfeV^T, MS" CO IX CD 

ft$t<Dmisi-ffiffi? — v y v t -t z> ^ > \? — ? <D <d m , m&fc 

25 (4 2) tb 4 * is CDm.mm m I^CT, l*l{£fls:^— *0&£#*J 

* n & v . ^ <d m & z m fait t° - ? <d ft m s< ? - > & * v 9 s 

t'-^Of it m t *j" i~ 5 # fc° — ^ CO # ^ — > t£ £ |H] 

— Vi:— Sc. * , mm 50%* It'-SLT 



v > 5 2» T* |b] fa W- t° — ? a> ^ t1> *■ i$L 5 4$ ^ B# ffl fc: £ id ft }c $ij j£ i~ 5 
#fefc*3V*-c,#*rK:ifi^Jt**t*«rJfc m/z fit £ £f , SC * i£ m ^ 
fffi^c z asMfcS&afcW'f^^afcatL-r, # * <7) If 4 i£ m Id C T . 

5 <d ft M s<* - > * * * v x - * -< - ^ & <£> ib it & & -e te n l t , 

n^|^@o-^^^-<^ h/l-SiJ^ (MS n ) ^ICJoltSf-^©^!;/' 

* — > <t — ife: „ ^iMi, 8S1 50%*i"C-ilt Lt ^t, ^ Wi -f * 

10 (4 3) #^^ia^^4*f«^Jt m/z ffSlfc m z 

^ ^ * - >- ^ ■=£■ v * 7 - * ^* - ;* ft ir <n is it «E # -e te tg l t v n © 
Pi g <d * * ^ ? h /u &y j£ ( ms") m m *s i-f z t° — * (D ft m y< ? — 
15 isk—&* ifcvMi. 50%*«-e-Sc LTi/>5^t\ mm-fyt^m 

# m tE -f S t° — 7 *»5i»«:*5»Sl*|lllrtK:&ftftttiJj&t5 > * 
r Atio^T, ^^(D-r^-^ffi^^ffi-r^, i #J 5£ £ ft t° - ^ §r N MS" 
©ftC^f ©^-^y hHt, S^HIiffi-rs, SfevWS, I^f5 0 

(4 4) ^IRro^^-^adSSft-rSt^J^^tb^lf-^Sr, MS" CO 7j£ 
20 <D ft $t <D 9 — f 5/ h <b LtIlRt5'>^TA|i:*3^t, ^^c^-f^-^ 

<bftfctit$g-e£>5, ItW-f^yl©! it ra^ffi^c z Sr, MS" O 

& <d ft #f <d m m n h ti tc 7 s ' - 9 ft? w ffi v * s o 

25 icag-e, [wi & # -e 9 ^ <t £ ft t* w t m & & 7 ^ ^ $ n tt i ^ 
w *4 a* ^ * ft it Wi & . m fate -e 7 ^ it £ ft fcttff * * ^ -r ^- > <d 
m « x - 9 k1r z, 0 

(4 6) n-llH]<D^^-^a<DjltR-ft?^|§rtTV^ ^fti-^L®*^^ 
LtHe>nfcngBB©-7^^X^ h^W^fe* (MS") {C^J-L, ^ 



$5 B f*l CD ffi £fr (l^z^Nz) ^^b^tU$tLSM**tm^J:t ra/z ftCl 

ngkBBw-T^^^^h^sije (Ms n ) « * k: *5 it s , 

(4 7) MS" O^W^Wrt^SrSfeS^p^NFPflrttCieSbWt-W^i-S*- 
& (01 *3 V n X , MS" ^ ^ ^ h/Uf-^^lltfL, ^SfttHIDl'ltft 
b n fc # ^ 7 fc° - * as J 4 X ^ S rt> £ *IJ S L , ;^XHJ£^tifct" 

10 (4 8) MS n W*W^Wrt**SfeS»3fe«FlHIrtt-e»6«If- i l ! iJ3£i-S*- 
fet^V^T, n&mg<DWmfttif (MS n ) i*|I*3lt5#^tyt- 

^ (: fc^T, nW\&rffl$$izmm& 50%£A Ik-f & t° — ? it ^ MS n (D 

ik cd ft tit <d m m • mm <d ? — fyy^Jr^mt-rz, i , ? — ? 
y h 1 1£ h tt ^ «t o iz. m m -r s „ 
15 (4 9) w«*r*t/j:5>r^-^a<z>5i^t»i«i3«fcrj e w^**i!:»ift 

(5 o ) wfc^fetfca^jr^awa&fctfKjsitffflssr^swifc 

(5 l ) SI^Jt*i/j:5>f^-^a(oaRt#Ki3«t-0«a!SSr^S»|ft 

If * 5> #T © i: L -C , y = T h 7 y^-ltTNf^Sf l^ffgft t 
25 5 „ 

(5 2) ^tyf7^, Ife VM4 . 33 tE*©y = 7 h79 

7°^jo^T, MS" <DTk<Dftffifom& MS n (n £ 2) 0> % S *R • M M 9 

- 7* 7 h^tytWf t^tf it m/z t^tt, * - 7* y V << * Is « 
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£ it 5 o 

(5 3) <i V y y7* , tL ^ fi , 33 KE«oy=7h7y 

^tfc^T, MS" Oft <£>##f(*5S^ MS" (n^2)0®^, ft? HI * - ? y 

5 h * is m & > s» # « 37 ^ is <o ffi m m & m m (cid) k j: tonits 

4§ . ft? Bt ^ — y y F^y|©fi^ifitn/zl:(£;i:T, * — y 

s> h-Y^-^^(D h 7 y 7° • 7^ y U — v-3 > B# CD >- by y ~7 X fi 

10 So 

(5 4 ) m % m & t & % << * > m (o m m t m m & x & m # gt 
li^ifiiHT, 7-y^^^-r^-^-^-f^a h p is # qi (ft 

ICR) ifi^ffilifSo 

15 (55) ms" oftc^tfrtf Sr*5»^i*iairti-S!iiWi^j)ifeit 

(5 6) MS" OftcD^^rt^^^S^^^F^F^tCiljbBtJtCl^J^^Si- 

^^yv^^^y-^, ^ — K << * 9 & fiJ m -f 3 o 
20 ( 5 7 ) MS" <D ft <D # *r f*i ^ &r * S 4$ J£ B# HQ 1*1 S 5b ft {C #J ^ *& 3 -f 

^-^■l&^x — 9 tt H (D&mti:?— 9 (Dfafaic /n — K 

-f * ^ £ fij ffi -T * ^ jfe I- *5 T N 3- — if Jt £ ¥ «fc 9 ft tb h ft ft fc. 
5 B# HQ ^ Pi X* „ ^ — K y* 4 x 9 fa <D & m t£ y" — 9 £ * * U # $ iA ^ , 
25 ft S & ffi <D m % <D m Mt , ^^yi-^^FT^ir^pT^^^ffiirb, ^^e 
y lOf-^^^JfflR^f-^fe^tSl t ^) , MS" CD 7jk CD 5> #f 

(5 8) MS" Oft<a#Wrt^&Sfc54£j£B#rartfcg»ttfc:#J^4&3i- 

5If ^ff->^fAl:*(t5H-Iili:^L, rtastefttfi-s^— * 
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^< — x IS m T — 9 ft if (O & S & x — * <£> t& K , ^- Kt 

w * * * ffl -r z> & *s ^ t , k m. & w <^ 9j # -r % m ^ , ^ 

- Kf^^^rtro^I*f-^^>* y luf ^ji^, Sf * # W o fflj £ 

5 ft? #f Aft a fij ffl S. Xf f - * jft L , K*#*r<Z>iB!|j£as|*Ti-5BRK:, 
^^yiw^H/if - * & ^ — Kf>f ^^l:t#ii*t5r ilii 

(5 9) aj^Mfet^s-r^-^aros^twpwtfcjit^aij^sr^&pg^ 

io 4 * ^ncoMMJrm b L t s «^^3g»«t (c i DK dcv^ti, *^ 

mm mm cecd) £ *s ;b i- 5 0 

(6 o) mfettgi t ft z 4 * >m<Dm$i tMM& i^ijs^^t^i 

ntP!S©Ii^ff (MS n ) *£jH *3 it 5 * >f ^ >- * fc: *5 X , 
15 t^aiI^l$oif-^^U **»*K:*|-i-5!fia?jfctfS 70%* « T? 

MS n ©ft©^«f©lR • h-f^- 
^iit5, ifc v M* , ^ — y h t ft e> * ^ «t o K \b\ m i" 2> 0 

(6 i) mi£tt & t ft & * yt^nnmvi tixmis £Tfmfe&&&ti&iik 

20 n^(^g(D®i^W (MS n ) 33 it 3 # ^" V fc°— ? K jB V> X „ 

- If it * ^ <fc 9 * * b ft , fc5»Hi»J:l:loT, f^T A t $ 
l±l$liIitt^5^tyll;^Lt, ms" tf) #c <?> # #f il tR • fi?glt<D 

25 «fc o \z. m m -t z> o 

n^P^gORi^-lff (MS") \Z. *3 ft & # 4 * is t°— ^ *3 V> T , 

=. - if m £ ft t* k x *) * #> e> ft , *, s m in -e , fsr m h m m $ ti 
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Ktt^S'f It, MS" W^O^f ©1^ • ft? ^| (75 ^ — y 

MS n (75^(D^W<Dil^ • ft? m <D ? - ^ y h * >li <t bft^J: 5 

5 (6 3 ) ^ — if»j£fc^fc:«fc9»«>e>i'ifc, s ra W -c , <pj ft fc 

KteiM^ftfcx — * i: , y^^->a i.y^©f - t 5 ft 

^.-ifji^^^tCet^^^bttfc, fc5«w^rtt«)titf, fir « -c 1 

H $ tL . mm<D. * - if it J£ (c: J: Q * #> <b *i fe 5 gg RQ ^ 

t-#^tLfc, m z 4 * ^ m & mw. • mm <d ? — y b ^ t zt- 

MS n+1 * {± , ffi'J^I 3 . fc^i/Wi, i^f l;lSfelt5o 

(6 4) fl^t^^fA^rtlfffiftSr-^^-^l^ MS n (n 

(6 5 ) MS n (n ^ 2) # flf £ ff o fc ^ > « ft # *5 «fc SO £ tf $B • S'J 
3t # fi , ^^->©f it id, 0 ifc z , > 3£ ft % m & ? v t b J? 

(6 6 ) MS n (n ^ 2) # #f &■ fT o ^ > « ffif *3 <fc t>* fflj ^ If $8 • SO 

#-^-^^{tT*&^-r5^-?fe{cjo^-c, 3£ n # . 7b ma, r~ — * ± ? 

jftlj -7 X * ^ ^ h /U ^ — * * # H8 , , *fcll77'f^*ftlllt5. 

(6 7 ) MS n (n ^ 2) # #f * ff o 7h > « © It $g *3 J: jffl £ It ffi • S'J 

ft^lr->^fA^rtaitffitt5f-^ - ;* tc , 
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£• H It T & m ir -5 ^ jfe jo V > T , $J ^ L 7t * * ^ ^ h^f izft 

(6 9 ) so ^ l fc ^ ^ ^ ^ h /u 9* — * (o n m fs u tt , m ^ *f & o> so 
je b# ffl t m & *r & w & <*: * p h ^' 7 7 ^ - $ t ii ^ 7 ^ d 7 h ^ 
7 7 -r - A* e> *s m -r z << ><d & m si « # t° - * ( jfe ) i^isn^ 
io t ,m m b# -e o rai w -r n > & s ^ fa s/n it * w ffi u fc it m t -r z „ 

(7 0 ) SI^Lfc^^^^^ h 7 s - * id *f L T g Sb #5 Id £P IE * fc ii 

tS^ftCfc^t^ WlTEMMifc^^?- KT'&Si^Cli, MS 2 ^^^ 
h^f'-^^HIff Lfc^*, K ^ Si T 5 y|©|^J;I>^©«£ 
15 s & • T 5 7 t«^^*^flSf-^^-7lC^^tS 0 

(7 1) MS^n 2£ 2) # W £ o ^ ^ > a <D If # jo J; rj? $ij ^ ^ $g • $0 

# & f+ n x mm-t z> is & *5 ms 1 5> ff jo ^ r , buie^— ^ 
^-^cfeHLfcf-^t h ( w ^ >- a s. t>* an j£ it « • so ^ & # ) 

- * ir y h^lt&Sl^, SftWClStSr-^t? h & 8'J Bfc , 
(7 2) R-or-ny htSItSISf^it, S€ S ifc , » f£ b# 

25 ( 7 3 ) MS n (n^2)^WS:fTofc>f^-^a©fflf«*3j:Ufaa^fl!f« • $0 

#^^#^tT^^i-5^fe{-iov^T.H^^feT : '-^-<-^(c^^ufc^ 

^->stt^75>b, m - <d * > t m z ti z> 4 * > mm m * & % 
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(7 4) f f ^«f->^f Ai5f*|S|5fiSf t5f-^^-^C^^Lfc 

-f^>ffitt#<^9 m - <t> * > t m m £ ti z> -r * > mm n * & -^ 

m m. & & -a i" 5 x - * -fe y h S: SU & 5 * K: *5 V* T\ g fb fi 4ft 

yu - * & ay & -r § , tLtztemm-tz>^*^mmm : k£i*a-tz>T'-? 

10 (7 5) x — 9 ^< — * K fe *fi b fc -f ^" > ^ tf> If m b , P — <0 << * ^ 
k mfe-f Z>Jj feints \,^x ^ m — (D4Jr>bli. Sf 4 IS * « & , fi£ & ^ 
n Y 9 7 7 4 — ~£ tctetf x 9 a -7 Y 9 =7 7 4 — <D & &r m ifi — 

(76) MS" ©ft©^tfrt^i LT, gt K ft" SH L MS n ft #f <D 6R K S 

• # fit * — y s> h * > H £ Lt, MS n (n ^ 

2)^*r^tf he ft- m l ms" <d * * n /u — ^ , mmm. 

& wi x~ mm & m z ^ * > m & mvi - mm 9 — 9* v b 4 * >-m t l 

20" ^Hlt5 0 

(7 7 ) MS" (n ^ 2) # «f £r tT o rf- > « O ffif ffi *5 «fc t* ffl £ tf #B Sr . 

fti^Wv^^x^jJSrtlFIJ-C^^-i-Sx — ^"< — ^{c, ft # ft »* 
Xft»t5*«fet*5^-C, MS n (n^ 3) £ ?T o # |£ fi , MS n (n 

25 L £ <D ;* * ^ 9 h 9 t MS n (n^ 3) ft tit & L fc m <D ^ X x -< 

ft «■ -c m -r 5 . 

(7 8 ) MS" (n ^ 2) # «f & f? o fc ^- v @ o ff 4R *5 «t t>' SJ ^ tf $R S: , 



x ms 2 ft w & ft o tz m n h ti ti * ^ ^ ^ h^f-^^$)5i^i: 

(4, ^tL^cD-^;**^;? h f - ^ I ®! I L fc © 5r , fitilE^ — 

(79) mt£ z>MMjj& 1 1*. mmmmmm ( cid) , fe^^iitfi 

(ECD) tt5„ 

(8 0) <D ^ ^ ^ ^ h/i'f- ^^riP^^ai-^^fe^^JV^-C, 

h/u^— ^^*n^-r-5S"]^^^. — If # it 5£ "51 tig & t> co 

(8 i) wmftw^xTJ*&ft$r>X'{&mi-z>^r-?'<~ ^{4, ^ & ® 
FZftVrttmt l x n b titz us n <d * ? v >v 7 s — ? * m^tix 

l fc *s m . y f cd is /4 s # Ad l "C ^ 5 t *f 5t £ :fl 7i ^ , 

IS CO if CD T 5 / it#iDLT^5^) CO tf #3 f S c 

(8 2) ®*^w^^^^^ s rtSR-e^^r-r^^-^-<-^<t it, ^ 
m $ ti x v > 5 ct e> & ?ii m fa & m e sc co r ? y m & a&j ^ - * -< - * ^ 

ftirt^lXT^S, £ T CD N V Mi . — §|5c0^e®(C^J-LT. # * & S 

m co & m x <o mmm it i^tzmiz- z z> k ia ?u , is v > f± , 
ist m l x £ $ n s # ^ :/ k ia ^ij co ic * £- ^ b , MS 1 CO ff 

teiWSfrifcx-* ir-^^-S^JlgtecoWM^^J^L, ^ co *£ m £ <3 

# , MS^^co^Wrt^^sfeS^^fl^^rttc^ibWtci^J^-rSo 
(8 3) MS'coMiX^^h/l^^— ^±CO-r^->t°— ^ t M L itu 

is bp $ m it ^< ■? =r y ga m , m vm± , siiifb^/f Kitt©f 
^-^^^^tL/c^"-^ t -m -rs-Bitgtico^-te^fij^L, & 

t-tts-f tvl, vwi . — Scb<cvw^-^a& % MS 2 ^Wcoii 
J? • h'ft^i ( « -f * ^ ) t Lt MS 2 5)lf^, MS" co 

co # W i: LT, ^S^tf^llrtt SiW(c|iJtt5o 
(8 4) 
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StSf-^ Srttf f-^ t y Md^tLT, 31 $J ^ ^ y h^r- 
* £■ # bs % ^ ^ , ^ ^14 7 7^ /^ilHtS^Slufc^t, H td fflj 

(8 5) fi^Df'V^fAi^gicfttt^T-^^-^CISa^ 

fcf-^©H« tg^^tLfc &mm^-, n ma, r~ - ? <d 0k & m 
io - y <b *ij £ £ ;tx fc fc° — ^o-r^^g&^Sr, ^ / r ^ y h t° ^ y t° — y 

(8 e) m vt mm <d mi tem ^ t & & m m & << * > it l . ^^l/c 
15 i$mi£* ^fkmm «) m-r ? ^ r~ j± m w m ^ $r m w & m ^ n m & $r 

■>^7Ati3^i: x n-l IhI (n^2) (D 4 ^ > S (O il £R • M M & ft V ^ 
^rtl{d^L^S^ffLT#^tLfcn^pg@(D®4^tlf (MS n ) gft' 

fes, -y t xDnmftnffi tt m/z tc:*f-t s $y;t&i^o t°- y x*m £ 
titz, * * y h /u — * £• ay & <d m n# ft ic ft? tif u , ^ <d^^\z. 

k us ^ « & g/u m m h # <^ ^ -/ 7- Kits, 

25 (s 9) Mmtttirmwnmfcttm t z rnmtK m h titzmmcDm* 
mm zmmmfa at, ^tLb/j^^tttfi)c$ii-ci^feifit5 0 

(9 0) ni£B<DSCS##r (MS n ) ife*-c&5. ^yrofi^if 
It ra/z t*tt?.it^^W T't x ^ ^ y h;Uf- 

^fdML-cft^^Wifi, ^ * y h /i^ t=' — ^CJoitS?^ t'- y 
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5 s ft 4 # #f & © <D m j£ M * £ ft S 9f ^ , ^ ^ ^ K fl* flt £ f+ # 

Kt ^-^^^^ h — ? <d * m° — ? mm h , 

-r a c 

(9 2) h /V ^ — * <£> * t° — ^ m ffi d» , 13157; 

10 7l££i#5t-r5|gUc:. 7 5 / ti^f,^5^/f K© N f C^S 

(9 3) ^^^-<i7 h/U^ — ^F^Pi^^, SSt57? 

15 (94) n^iOfCS^tff (MS n ) * ^ ^ h - ^ (n^ 2) ^Hff 

<D&&. — tlfr ± (Dm & it. ^©MS 1 ^ 

*f S'J S: ^ M s *fc(iaii&Sr»7 U , fg j£ $ *l fc fc 5 ft * fig <d M & fit . 

MS" y*— ? (n^2)T?&m £ tlltJ * ^m<D — o&mfe ' MLfi^ 

20 fft5 ms" +1 MS n ^t©i^tyinii|^ Cff*ifc-c{ffi 

|Ol*5^*yli! MS n_1 :r — ^ "C^t±5 $ ^T^fci-p li, ^ <7) 
(9 5) h % ~ 7£ m U ± <D ffi m & tc X =i T X* mfc £ tl tc T * / M (D 

& & , m& z titch zm^mx h y . ms" ?' — ? (n ^ 2) -c & w £ *l fc 

25 ^ftyl©-O^If • HiL«i^ttt5 MS n + 1 ^tff^^J£-T5# 

^ k , ms" x - * (n ^ 2) -e & m $ n fc -r > n k: *j ^ -c , » m £ 

^ n T — £ fit \Z ffi tz. ft ^ T 5 7 gft tP t° — * <£> 9 , m/z it ft 

(9 6) -^^^-<y hl'f - ^<£>^*fc°— Fal ri> <b t£ 5£ £ *L 7c 1 o 
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SC4$:<z);fq<t (5^^ L^i^, ^ cd T $ / £ ii -Y ;d" > 

HT, MS n+1 £ tz te&m MS n #W * g »6<J Kin'*-*- 5 0 

(9 7) h /u ^ - * <d * t° - * m m & m *f l 7t & m , «t 

fc * *§ t- fi , ^©7^y^^tipfc°-^^i^tyiLt, ms" +1 
# #r * tz I* If ^ MS n ^t»fSrg»i6<jt-Sllfei-So 

(9 8) n tl ©f f^^f (MS n ) |fffc5, ^^-^C0®4^m# 
it m/z (C -T -5 $J ^ ^ ^ CD t° — ^ t? m £ tl tz N ^ ^ ^ ^ h ,u 7 s — 
10 *{C*fLTtT9fl?#f£fi. ^St575 / @£ ^ <D 111 ii£ tf> Jft PSt U 

fc fc° - ^ rt> <Z> J& * k° - ^ , ^fcfiJ&NHatf— *fcif, - o (7> « 3t ^ 
teS^irtg^^tbS, — o^iMiilf ©vx b° — ^ £ |s] — @ <d fc° — ^ 

15 mu±cDm&te, ik <D * is co m & & mm , ^tztemjEzmr v. m 
£ $ ntz & % m^mcDm^ (±.Ms n+1 ^m^tz^nm us n tt$r * mm-t 

(l 0 0)- ^l-l^-^»©»is, ^-ifft^^^i^m^^tLfcfc 
6 ifr MS n+1 5>#f £ fi??^ MS" £-#f £ 3 m-S- ii , m-( 

20 ^- > k , t° ~ ? m 1 1° — ? m <d mm & m ± t z> . ffi /z 

(10 1) niS©St^|f (MS n )gf -efc5, ^ t>Wf i^lf 
tb m/z lCft-i-&m7£&!gcDt°—?-X:*m£tltz^ -7^7.^? h ffiij ^ 

^ ^ m l r $y & <7> b# ^ 1*1 fT ?fi?$r(cfc^r, $j ^ ^ <t & 3 m n 
25 ^M^^m-g-^iis ^ ^ ^ h^f- ^ cd ^ t° — * m m a* e> , 

(i 02) -^^^-i^ h , w ^ _ ^ £D ^ ^ t° — * in m a» e> . tatsf 
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(i o 3) $> z> — fem&L±<Dtfimizitizx t -vmfe z titzmm<D& 
ft w ay ^ £ mm > * ^ « ay £ * i& t l , % £ $ ti tt & z> m * m <o m & 

5 it. MS" x-^(n^2)-CtfetB^tbfe^^-^«©-0*®^ • iiLf 

i^ttS MS n+1 ##r, J&vMi, MS n ^tfwi^^yii5ff^ciii 

-efle^^m^s-r^-^a^ M s n_1 ^ — * -e & m $ *l t fc 4§ & »± N 
(D^^-^a^n-r^-^^ l t ig ae • iii; sg ms" 5} w ^ , g n w 

10 (1 0 4) 5 — £ffl[£A±0»ft*fctt^ = rt?«l3£$nfc*lt(Z>«C 

^ 3. — if d» e, jt £ $ fc fe s -e . Ms n+1 5>w*7tf±s 

fit K S fc * *f 2: tf t° — <D o % , m/z ft CD * t * # <^ fc° — * £r 

is (105) n ® s <z> ff w (ms") mm -e 5 , ^ty©ftMtf 

it m/z id *f -T 3 #J ^ 3$ ft <D tT — 9 T* ^ $ tb fc, * ;* ^ 9 V yu ^ 

& m m *t u r an j£ <7> n m m t *t 5 ft w f± , & s w £ h# m ft & & 

t°-^^#IJ^L. Unfe f£ t° — * & Bfc T # b ft MS" (n ^ 2) * ^ * h 

20 ( 1 0 6 ) n^S©f f^ff (MS n )g^tfc§, ^ > (7) Jf * tt « ffif 
Jfc m/z {n *t -T s S'J J£ Sfe ft cd f — ? -e it $ ft fc , ^ * * ^ ^ h /u j£ 

m tt b x so ^ <o m nf r B i ^ ^ 5 ft *r w % *>5#^i*wrt^Rnafr 
25 (107) n wl s (vmmftVr (Ms n )is^:T-fe s , -r^>cow**fm?t 

m/z *f -f 5 S'J 5S ft co fc° — ^ -c * $ ti fc, ^ ^ x ^ ^ h /u S'J M 

mates* mi£<o&i$iQto\zft ? f&vt t tts rntiLfc — ? <Dmi£ b 

4 * > co CD #IJ % b -f -5 o 
(1 0 8 ) MS" CO 5^ cD5>#f F*9 ^ <b ' , MS" x - ^ ( n ^ 2) ^ tU $ tl tc 4 
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si-^m<D--D$:m7E • niiLSi^flfts ms" +1 ( n ^ 2)#«? t -t z> „ 

( 1 0 9) MS n <7)#;<D;9-#Tl*l^£ L T\ MS" # #f © A >f * ^ t »S »3c PI IS 

«*»tfflii»©*/j:s>r^-^a34S MS"" 1 f-^t"^tB$nt^fci^ 

K , ^W^xf-yi^i^tytLtlt'^iL, f? ft MS n (n ^ 2) 5> 
5 *f & Htfe-f S„ 

(1 1 0) -v * ^ ^ h^r- ^tc*3ltS3ftft^*t^BBb"C, # T 5 

y iFi©giti$, * fc « & « # w x - * — * m ^ -c m 

(1 1 1) fc5-^f WliD^tttli^nTfi^^^fcT? / IS 
10 ©«iS,}g3e$ixfc*)S«C7|ci(|"C*)9, MS n+l * ttSt MS" # «f 

(i i 2) fes — ^iei±o»«tfcii^37-ei)i$nt7 5 ;» 

Jf££ftfcfc5$C;feft&-C& «3 , MS n+1 ^DrSfcBSI MS" 5} *f 
15 (1 1 3) 7 7.^? h^f— ? <D-^ * M°— ? mffifr b fefe £ tltiT 

£ fc ?? ft MS n ^W^^ig-T5o 
(1 1 4) 7 h/uf- ^ C7) ^ t° — Pf3 RS tf> 6 5£ £ *L T 

$ ; mmmic^ m & ^ izmm & s & ti z m & n * ms" +1 # #f * fit ?? 
20 m ms" ttmttnm-t z> o 

(i i 5) i^f ty^t^tsttf fi^, fo5#^B#^^^ti^-r 

3 ^ ?£ £ , de novo K — ^xy/Si:t5 0 

(116) ntlOli^lf (MS n ) JH S % >f ^" is ©Si»if 

m/z ^ *t i~ 3 ffl ^ 3£ ft <7) t° — if -C * $ tL > * * ^ <7 V )V 
25 j^*{c*|-UTSiJ^<z>NFrart(^fT5»*f{-*3V^T, 3- — If % ^ £ vM± g 
ib #J 19: % £ tL SI M * fflf 3* ft o t° - * & Bfc * b m , iofcf- 

(l l 7) co # #r F*) ^ <!; fit , — If » ^ «f Jj: «t 9 

ft*ofcfc5t^J:©i^(j:, #c <d MS 1 # Kf M £ H Jfe , * f± ffiij j£ 
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^htu mi£ z fttcb zmmffi(DWi&te. ms" 7—9 <n^ 2) -casta 
$ titz^f *>m<n-^&m7£ • #«Lsr*^*f-*- 5 ms" + 1 # #i\ s& ^ 
« , ms" ^^f^^-r^-^tfs^iRicwft^-eflfim^m^s-r^-^s^ 

MS" -1 T — & "C^tB J tlt^fcf^ft, ^-(D-r^-^ffi^^^^-^t L 
5 T • L , S^MS"##r£, gl«)l:$lt5 0 

(118) ntlOSi^f (MS n )gST'$)5, -Y^-><D®*^«^ 
it m/z *f -T 5 S'J ^ 3& ^ <D fc° — ^ "C m £ tl fc , * ^ ^ ^ h /U jgij 

^ m *j- b t $y ^ <d b# f*i \c ft 0 ffi ffi t a , ^ > y< ? n <o ib m * w m 
mit\^tzm<D^y^ k ib ?u j& (/Mi m m ^ -? 7 k ib ?ij ^ ic * m * ^ 

10 Lfcf-^^-^ii^ff 5. 

(1 1 9) 7, 7.-<S7 Y >V m *? — * *f b „ HUiax — ^-< — ^1*1(75 

^ ^ ^ k sb £- s # ib n it l , in, n h <d w a m z m l tz 
7* — ■? — . k «s p ^ $ n o fc >r * > ^ *f 

Lt©^, MS n+1 fcttSJg MS" ^tff^HJfc-r 5 0 

15 (1 2 0) MW££titcT^ym<D%t&mj££titctbz>m;mffi<Dm&i-z, 

MS n ^^.^>-<^ h — 9 (O tgi > (D mW.fr 1 ffi T? fo <9 . MS" # ffi CO 

ms"" 1 7 f -^t?tfetti$n-cv^^»-g-«. ^^-r^-^s^^^^-v 

20 ir LTi!£ • ^f^S MS" #W £ SH^i" 5 , 

(1 2 1) ii±r * s & <Dm&mm z ntz & z&^mnm&te, 

MS" +1 * tz iiSI MS" i SJift tci HJg-f 5 m K . M m * ft o tz 

MS"-^^^-<^ h Sl-T' — ? (Om4 s$- ^ (Dti&mfc 2 #K±t'i)5I#t 

f± > ms" +1 ft ffi z mm-t z o 

25 

WilftifiLfcJ: 5lc, *3§^fi. £&mmm Lt (MS") 
M S n <D#©P&fcio V>T , MS "*-<;? h^l:t*Ji5it«* 
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* > <DM fete if <D 7 o — <o Ml M it & % M J£ <D M B# m fa > ft $j ^ * 
ri» o % ft ft £ id H -f 5 £ Wi m t£. -f 6 > * r- ^ t? 5 46 , f+ ffil <D « 
ft < , a - if <£> Sfe i" -5 9 — ¥ y h <D * >r J»mmft$r7b>-5Sffe k Z o 

$ <b % fc: «fc ti t£ > tl^ty h^^/SrfflV^cf t^tlfi 

io WKom-t. ft'tirttMtk L ts: * ><D h ? v 7 & mm k ts: V . 4 Osris 

v 7 > y <D&mnmmm<D&w& i&m-r % z t a* -e # s „ * <d fc * , 
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l . ft Vr m W. <D mi£M fk t % Z toft* * * >4k1r Z 4 * ^4k¥ 

wt t , mm 4 * > <fk^ k ct <9$Lf&£titi4*><n$>fr<bft7E<DmA 

5 ttnntt ra/z ^^o^^>|^ljRL-C(Si$t5¥gt, ffl^^f 

io & <d h° - ^ £ & # i- s sc * ft w x - 9 mm ^ & t , Mfe-^^x-<^ h 
/u ^ - * & # ^ is: =t ^#$tL7t-r^-^^®*^m?tJ:b^Mt-s 
^ §i ^ t° — ^ if se©^ ^-^a<D^t4^' — ^ t & stm-f % r t 

t - m-r z> "si t^tt <d m m * m ^ -r s - & & *j ^ # © t , tu is - m m m 
15 3t^©<o*ij^ife*^3£^# % n m&g 3 & w a ft $r <d & (d ft m & m & m 
feirzikfttiTftmmfcm&t *m-r z> r t ^mmh-rzwrnft^^ 

X 7- A o 

2. It * <D $£ IS |g 1 5Hfc^T , MSB — ffetf^J^^gMd&^T^tf) 
l£ 6 m/z ^ ^ o > fc° — ^Cl'lRi nBlOdljoi^n+l 

# w > * x a o 

# fc ^ (C , n-lJi§:|5g@C7)-^^^-<^ h/Hifc^-ClJl Lfc, & m/z 



fit^^0^7t->t 0 -^ Hil^S m/z jit ^^O^Th>t°-^^ N n-1 

&m s <d^ * * ^ ? h m Mi m h m to x mm ^ . nm n w^m 

B * *^<? h ^ IC ft # #f $J 5 r t £ <&m t ir znmfttir is 

7> T J* o 

#f > * T" J* o 

10 m m # it &• # o >r ^ > at & sir l t gt $ * , t & z ^ * ^ 

fct K *f i" 6 $J 3£ 3fi ft (D fc° - * || -T 5 fflf # £ & » -t" 5 ST ft # *f t 1 ' - 

15 * & # # ^ % Buisws^^f^-^n^^^^^^bfc-r^-^^wft 
# «f x - 9 t s <3 ^ x {4 # t° - ^ & #j •& -r z> m fa it t° - ^ *u m ^ 
wt t , m ib m fa w t° - 9 n j£ ^ & m «t ?) *w * *x pus # t° - * m 

20 7. I«*rof5ia|gl^{Cf5«CD.^i6^^$nfc-f^->«(D^tt^ 

-^<bf±, »i^1ffoiftt©ft*-e, B & # 9 ^ a- it £ *l it n 

t m fa & 7 it $ ti a « n & m & $ ti tz m & . m fa w- -e 7 ^< ^ it 
& #r > * 7- a 0 

25 8. ^^5:^ tyfttS'f ^-^1^ mmnm& 4 * is it \^tc( * 

-^^-v^BufB l SC ft # #f <fc 9 Btrid^Bfe-rsy!:i«>©iK«jft«JE*Bl 



m m m a ^ -t z> m m n t r. t ^^^ttsi i^ff->^r 

9 . tu IS ftJ W 14 H > MSSm«*^W»m»-^rSE2^Sf4^«f 

0 *f <t ft 5 ft ffi M gt << * > ZmtKir % Z, r t * ft fft <b 
5 BI*0«SHI*8J!Hc|Bil©ft*^*f^^'7 1 ^. 

1 i. sfiie-r^->^ i>7^t5 h7^ss#^t^n, tu fa h ^ 
io y^gpfi, MiBiSiraafcmas ituie##f ^- v * stria i 

K ft ft W 4. 0 fl&»-#l»-t-5yt«>©i«»««JE«:Slftl*ix* r. £ £ ^ 

15 x-^^-^t^jet-^u. hu is #j «i {4 , mm ft Mm mm mm <d 

20 l 3. WitZWiKDT'— ?s<— ^{4, ^glScDx — ^-< — x ^ tiifg-f 
If t6 r t & 1* » i i-SI**o«fiffl|g 1 2 llifEf of t^lf-> 

* X A 0 

tFf$I5ICl*3V^-CS&SE-< ^|->-<7> 1 l^ff^ff^lSt, §1 # m # HU IS 



l 5 . bu IS S 1 ^ fr 95 1^ io ^ T x WCHfefr*^#f©«{c:iWrE2* 

l 6. ^IfS^ilftf ©7 - *5R?Uas|Bflk£*LfcJRi<D?* — * ^< 
MfttirU 4 0 A^^n^SuEmi i5)«f»f-^ to^T, itu f 5 

fifc $ 5 fit flU ^>£BUf5Sf*5x#fSPT-|!uf5 2 £ 

15 ?U £ LtifiKSiiS wt«r»»it5»*©<61«l 6 « IB 4ft <^ 

l 8. bu 15 m ^ ffi $C 14 > w> W. M l <D T — ^ -< — 7rt©r - ? b — 
SL4tWtyS:iEi i^lf J; 0 Bt I- # "T 5 1t tb ft il 

mffi^Pn^Pb, se aai #p f 4 , Suta — fSru^vw^-^coMia^i^.b, 

tc: 15 «fe cd If 4 # W * & o 

1 9. bubB^IOx — ^-< — ^fctt.^-flfM^llM^SCtf)^ — 

'> /«£ < <t t t a. — -7 ^ t ^ <d fa, o s £• -g- ^ fc s r' <t <d x — ? % m t 

25 Ltii«$ii5r i t»iitSI»3li©«l*l 8^^f5*fe(DKfi 

2 0. ^W*t^f^M^^®cD7 :: "-^75Sf5^$tbfc^2(Dx-^^-- 
^SrHtc^iii-^mjfS^M^ffli/^ ItfrlEl&SCS^tlTiiuK:, flfr IE ft 2 

87 



2 l. HfriEiBSJgSttBSSfi. iKr IE m 2 <£> x — * — <£> x — * £ — Wc 
ir Z> fttirMgift^ 3" > £ i!u IE l ft! i^Uri 9 fu K tfc Bfc 1" 5 fc tf> fc: 
5 i^j^&SEE^fniPL. fltr IE ffl fl? SB « , ftufE^W^^^-f^^cOitufE^ 
Rfc £ . MIE^^^^^^>(^tfj|El^KS^^BUlEfi?ilSt>'HufE2^ 
If * # #r <t ZmnmtZig^Ztii-t - k S:»itt5!l#0|Sl* 

2 2. BuiE-r^-^^*fi£t-rs^^^i^^^iii^K^^*pu, # 

23. & & %: j * is it-r z> * * m t . ft tit m Mtmffi m m <d r~ — ? 
^mfctzm & titcfs i o 7* — * — * £ . Butei irof -^-<-^rt 
(d? - ? k - mir & ft%tni&^ * *m%iir * & irmmm k , 

15 HuSEK5|6f%-r^->"fbbfc-r^-^Srl^K*7>*rb, ^OftuWBiliR^n 

2 4. T^m&mM&w.^m u > fiuiE^ji^m^tt> ;ig ji m j± en *n. 

20 1 ^li^lf i Dif^iiL, llfr SB fHUflP SB fi , «rlB — au^vw^-^ 
<D m IE # Bfc k , HufE^W^^^^^^fufEmWfim^tufE^^St/ 
ittJfE2#;Sf*##r<t & mft£liZ>^&frmirZ)- k S: # fiS £ i" 5 ft 
* O $S IS fg 2 33SfcfE«c7)@*^W^go 

2 5. IliSlS^II^L, l!u IE iii Ji & « Kfi , Ji i£ « JI Ep *0 
25 ^ J; OliulEl^^x-^^-^Ox — * £ — 

SrlltrlEl#ft*#*f«fc #I&L, m IE ffll $P SB (4 , Uif SB # Iff *t & fl« 

-r^-><DHiiiE^i^i:, m m ft $f tt ^ 4 * > (d m i & n mm <d m izm 

fit & t>* fu I S 2 Jkm&ftVr k & mft£-&Z>^&&1i-tZ> r. <t ZftWl k 

-r zmMcommm 2 4 m^mmnmmftVrmWo 
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« aft # «f S BR , R W- SI * * © , ^*{d|gmi-5^^^^ff*3l5<Z) 
-C ^ W ^ B H -e fc o fc. ft * * v ^ R * M <D 7° ^ K k* & 9 s 

f a sr * 5$ m # — y v v t l t g sb #j k , ay ^ <a n i$ ra i*3 k *u 3t s 
**«-ei4, _h we m m & , i- th m u fc m & n . & t* , * tt k * * 
? zmmm^m-s . m & # e - * w ^ -r 5 r t k «t k> % *tti© 

ay & in ft a o 

15 *mm(D _h 15 ^ ^ «t 9 , #tPggiLTll^f (MS n ) f5 

Bg, M S n <£> # IS: :J3 1^ T , MS"*^* h/Mc<^;£*l,3tt$6£rW$J 

tfiii, ?k<DftVrfHm<Dmm, ms n+1 ##f ^ ii^-r s <Dm-f * > 

©I^^i:'W^tt : 7c-©ftlftlr, PJ <D m B# f*j N ifis $J m , 



